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SECTION 1

Introduction

This data evaluation summary report presents the results of the site-wide groundwater
sampling events conducted as part of the pilot test activities associated with the remedial
investigation (RI)/feasibility study (FS) at the Outboard Marine Corporation (OMC) Plant 2
site in Waukegan, Illinois. The work was performed for the U.S. Environmental Protection

'Agency (USEPA) in accordance with the statement of work for Work Assignment No. 018-

RICO-0528.
This data evaluation summary report contains the following components:

e Section 1 provides a general description of the site background and an overview of the
pilot test activities and objectives.

e Section 2 describes the supporting pilot test activities including the investigation of
dense nonaqueous phase liquids (DNAPL), the installation of monitoring and injection
wells, baseline groundwater sampling, annual site-wide groundwater sampling and
bench-scale testing, and updates to the physical and chemical conceptual site model
based on the investigation results.

e Section 3 presents an evaluation of natural attenuation.
e Section 4 presents the methodology and findings of the fate and transport modeling.
e Section 5 provides the references cited in this document.

e Appendix A contains the technical memorandums that describe the individual field
activities. '

e Appendix B contains the dafa usability evaluations and provides the analytical data
© summary tables.

e Appendix C contains a Colorado State University (CSU) report summarlzmg the bench-
scale evaluation of zero-valent iron (ZVI).

e Appendix D contains examples of the BIOCHLOR modeling files.

1.1 Pro;ect Background

This sectlon provides a brief summary of the project background. Detailed discussions of
the site history and physical and chemical characteristics are presented in the RI report
(CH2M HILL, 2006b) and the FS report (CH2M HILL 2006a).

The OMC Plant 2 site is at 100 East Seahorse Drive, Waukegan, Illinois and is the fourth
operable unit (OU) of the OMC National Priorities List (NPL) site. The 65-acre site included
a 1,036,000-square foot (ft2) former manufacturing plant building (that is, Plant 2) and
several parking lot areas to the north and south of the building complex (Figure 1-1). In
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and DNAPL (CH2M HILL, 2006a). In December 2006, USEPA issued a proposed plan for
the cleanup of contaminated building materials, soil, and sediment and indicated that the
remedy for groundwater and DNAPL would be identified after an evaluation of possible
cleanup methods is completed.

1.2 Overview of the Pilot Test Activities

The FS report identified two in situ treatment technologies (chemical reduction in the
DNAPL source zones and enhanced in situ bioremediation (EISB) in the groundwater
source zones) as viable response actions to address the source zones and the resulting
groundwater plume of chlorinated volatile organic compounds (CVOCs). A pilot test was
developed to determine whether the in situ technologies could be used as a major '
component of the groundwater remedy and how the selected in situ technology would be
implemented full scale at the site.

The pilot test activities are being implemented in accordance with the USEPA-approved
Supplemental Field Sampling Plan (CH2M HILL, 2006c) and the Supplemental Quality Assurance
Project Plan (CH2M HILL, 2007). Additional information on the development of the pilot test
approach including possible treatment areas, types of amendments, and costs are presented
in the OMC Plant 2 (OU#4) Groundwater Treatment Pilot Study memorandum (CH2M HILL,
2006). The actual implementation and results of the in situ treatment activities are presented
in the separate Enhanced In Situ Bioremediation Pilot Study Report (CH2M HILL, 2008).

1.2.1 Treatment Areas

Source Zones

The results of the RI indicate that the groundwater contamination is related to the use of
chlorinated solvents, primarily TCE, in past manufacturing operations at OMC Plant 2. Data
indicate that the chlorinated “parent compound” in groundwater (TCE) was released to the
subsurface during manufacturing operations and created “source zones.” Source zones are
defined as portions of the aquifer that have particularly high dissolved phase TCE

_ concentrations, and which may have residual DNAPL or high concentrations of adsorbed

TCE that can continue to create and sustain dissolved phase plumes.

Based on the findings of the membrane interface probe (MIP), soil, and groundwater
investigations and the conceptual site model, five source zones were identified in the
Feasibility Study Report (CH2M HILL, 2006a). Two of the five source zones, Areas 4 and 5, are
being targeted by the in situ treatment pilot test in an attempt to reduce the mass of TCE
and contributions to the downgradient groundwater plume (Figure 1-1). )

DNAPL Area

While in situ biodegradation methods have been found to be effective for reducing
dissolved phase contamination, they have not yet been shown to be highly effective for
directly remediating nonaqueous phase liquid (NAPL). The presence of DNAPL outside the
building in the eastern portion of Area 2 requires more active remedial alternatives than
enhancing bioremediation. In situ soil mixing using a chemical reducing agent was selected
to target the DNAPL area. The results of testing the soil mixing technology will determine if

MKE/080850008 : 1-3




S A e B

- W W
,

1-INTRODUCTION

e Conducting a limited investigation to define the extent and thickness of the DNAPL area.

e Installing monitoring wells to establish existing groundwater conditions and monitor
changes resulting from the soil mixing,.

¢ Performing a bench-scale test to evaluate the optimum dosage and source for the ZV],
potential amendments to control hydrogen gas production, and enhance post-mixing
soil strength. CSU performed the bench-scale testing, the patent holder for this
technology.

MKE/080850008 ’ - 1-5




SECTION 2

Investigation Results

This section describes the preliminary activities for the EISB and the design of the soil
mixing pilot tests and discusses updates for the physical and chemical site models presented
in the Rl report.

2.1 Source Zone and Plume Investigation

211  Investigation

Field activities in support of the EISB pilot testing were conducted in January through
March 2007 and in September 2007 and included installing and developing monitoring wells
and permanent injection wells, measuring groundwater levels, and collecting groundwater
samples. Groundwater samples were collected from new and existing monitoring well
locations in February 2007 and September 2007 to evaluate groundwater quality conditions.
The new monitoring well locations were based on potential source zones where the
amendment injections were to be performed and observations during fieldwork. The
following describes the name, location, and rationale for installing the monitoring wells:

e Seven monitoring wells (MW-5235/D, MW-5245, MW-5255/D, and MW-5265/D) were
installed in the northern courtyard between the metal working area and the former new
die cast area (Source Zone 2) to provide groundwater quality data downgradient of the
TCE DNAPL area.

e Six monitoring wells (MW-5275/D, MW-5285/D, and MW-529S/ D) were installed in
Source Zone 4, near the corporate building to evaluate the effectiveness of the EISB pilot
test using sodium lactate.

e Ten monitoring wells (MW-5185/ D, MW-519S/D, MW-5205 /D, MW-521S/D, and
MW-5225/D) were installed within the Plant 2 building, in and around Source Zone 5,
to evaluate the effectiveness of the EISB pilot test using EOS™.,

e Two monitoring wells (MW-530S/D) were installed south of the former hazardous waste
storage building downgradient of the monitoring well (MW-517D) where PCB DNAPL
was encountered to evaluate if dissolved PCBs are migrating to Waukegan Harbor.

New and existing monitoring well locations are presented on Figure 2-1. A description of
the locations and procedures are summarized in the hydrogeologic investigation technical
memorandum provided in Appendix A.

Upon completing the monitoring well development, a site-wide groundwater sampling
event was performed in February 2007 to characterize the baseline conditions before
initiating the pilot test. A subsequent “annual” site-wide sampling event was conducted in
September 2007 to evaluate temporal changes in groundwater quality. The groundwater
samples were collected using low-flow methods from all newly installed monitoring wells

MKE/080850008 2-1
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the deep portion of the aquifer is from west to east across the northern portion of the site
(toward Lake Michigan) under an average horizontal groundwater gradient of 0.0006 ft/ ft.
Deep groundwater flow direction in the southern portion of the site is toward the south
(Waukegan Harbor) with an average horizontal gradient of 0.002 ft/ft. The average linear
groundwater flow velocities, using an average porosity of 30 percent, range from
approximately 10 to 40 feet per year across the site in the deeper zone.

Vertical gradients between the shallow and deep portions of the aquifer are almost
Tnonexistent in most places, ranging from a measured 0.02 ft/ft in the downward direction to
-0.06 ft/ft in the upward direction. Fifteen of the 31 well nests, however, register either no
difference in groundwater elevation between shallow and deep wells, or a negligible
difference of 0.001 ft/ft. This information confirms that the shallow and deep well locations
are essentially monitoring the same aquifer.

September 2007 Conditions

The potentiometric surface maps for the shallow and deep portions of the aquifer based on
the September 2007 measurements are presented on Figures 2-4 and 2-5, respectively.
Consistent with the February data, the groundwater elevation map for the shallow and
deeper portions of the aquifer exhibit similar flow direction patterns. Groundwater levels
across the site in September 2007 were about 0.6 to 2.1 feet higher in the shallow zone and
0.3 to 1.3 feet higher in the deeper zone than observed in February. In general, the
monitoring wells with the greatest difference (greater than 1.1 feet) were in the southeastern
portion of the site near the New Die Cast Area and the South Ditch. The wells along the
North Ditch generally exhibited the least amount of change between February and
September. As a result, the flow pattern for both the shallow and deeper groundwater
indicated a more pronounced flow path toward the North Ditch than previously observed.
The horizontal gradients in the shallower and deeper portions toward the east (Lake
Michigan) were slightly lower than calculated in February and toward the south (Waukegan
Harbor) were slightly higher than calculated in February.

Vertical gradients between the shallow and deep portions of the aquifer were nominal in
most places, ranging from a measured 0.18 ft/ft in the downward direction to -0.003 ft/ft in
the upward direction. Fourteen of the 31 well nests, however, register either no difference in
groundwater elevation between shallow and deep wells, or a negligible difference of

0.001 ft/ft. This information confirms that the shallow and deep well locations are
essentially monitoring the same aquifer.

21.3 Baseline Groundwater Quality Conditions

Similar to previous investigations conducted by OMC and USEPA, the hydrogeologic
investigation focused on two zones within the aquifer. The shallow groundwater zone
includes the water table surface and includes 34 wells installed up to 15 feet deep. The deep
groundwater zone is monitored by 44 wells that are installed above the till surface at depths
up to approximately 30 feet. Investigation results are discussed below using reference to
shallow and deep groundwater zones. Analytical results for VOCs, PCBs, and metals are
presented on Tables 2-2 through 2-4, respectively.

MKE/080850008 23
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The distribution and magnitude of the highest cis-1,2-DCE detections are primarily east of
and within Source Zone 5, and to a lesser degree in Source Zones 2 and 4 (Figure 2-9).
Similar to TCE, the distribution of cis-1,2-DCE in Source Zone 5 extends further west than
anticipated from the RI data (CH2M HILL, 2006b). The Source Zone 5 concentrations were
also significantly higher in MW-506D (an order of magnitude higher) and MW-505D (two -
orders of magnitude higher) than previously detected. The elevated cis-1,2-DCE
concentrations detected in the deep zone at MW-506D (240,000 pg/L) and MW-503D
(170,000 ng/L) are located east of Source Zone 5 near the former chip wringer, where the
LNAPL was encountered in MW-503S. The additional areas of elevated cis-1,2-DCE were
observed in deep groundwater in Source Zone 2 at MW-523D (70,000 pg/L) and MW-525D
(5,000 pg/L), and to a lesser degree in Source Zone 4 where the maximum concentration
was 2,600 pg/L at MW-514S in the shallow zone groundwater and 2,300 ug/L at MW-514D
in the deep zone groundwater. The groundwater sample from the deep Monitoring Well W-
6, located at the southwest corner of the East Containment Cell area, also contained cis-1,2-
DCE at a concentration of 3,400 pg/L. The concentrations at this well are consistent with
what was presented in the RI (CH2M HILL, 2006b); however, concentrations are not likely
related to impacts observed in the main source zones. No additional impacted areas were
discovered during this investigation.

The distribution of cis-1,2-DCE detected in the deep groundwater is similar to that
identified in the shallow zone in Source Zones 2 and 4. Concentrations of cis-1,2-DCE
observed in the shallow zone in Source Zone 5 were negligible. Comparison of the
magnitude of the concentrations between the samples from the shallow and deep wells
indicates that the cis-1,2-DCE concentrations generally increase with depth in Source Zones
2 and 5, but slightly decrease with depth in Source Zone 4.

Vinyl Chloride _

Vinyl chloride was detected in shallow groundwater ranging from 0.11 to 1,800 ug/L,
exceeding the screening level of 0.02 ug/L at 24 locations. Vinyl chloride was detected in
deep groundwater ranging from 0.13 to 30,000 pg/L, exceeding the screening level at

33 locations (Table 2-2). The distribution and magnitude of the highest vinyl chloride
detections are in Source Zones 4 and 5, and to a much lesser degree in Source Zone 2
(Figure 2-10). The highest concentration of vinyl chloride was detected in MW-506D
(30,000 ng/L) in Source Zone 5. The additional areas of elevated vinyl chloride were
observed in deep groundwater in Source Zone 4 at MW-512D (5,000 pg/L), MW-154D (1,700
pg/L), and MW-529D (1,500 pg/L) and to a much lesser degree in Source Zone 2 where
concentrations ranged from 130 to 790 pg/L in the deep groundwater. Monitoring Well W-
6, located at the southwest corner of the East Containment Cell area, also exhibited a vinyl
chloride concentration of 1,000 pg/L.

The distribution of the vinyl chloride detected in the deep groundwater is similar to that
identified in the shallow groundwater (Figure 2-11). Comparison of the magnitude of the
concentrations between the samples from the shallow and deep wells indicates that the
vinyl chloride concentrations generally increase with depth. No additional impacted areas
were discovered during this investigation. '
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Concentration (mg/kg) Concentration (mg/kg)

Analyte 02/01/2007 09/01/2007
Toluene 17 20
1,1-Dichloroethane 22 47
Methylene chloride 44 ND
Vinyl chloride 120 520
1,1,1-Trichloroethane - 610 800

cis-1,2-Dichloroethene 830 1600

2.4 September 2007 Groundwater Quality Conditions

The results of the annual groundwater sampling event conducted in September 2007 are
discussed below. Analytical results for VOCs, PCBs, and metals are presented in Tables 2-5
through 2-7, respectively.

Volatile Organic Compounds

TCE, cis-1,2-DCE, and vinyl chloride were the most frequently detected VOCs found at
concentrations exceeding groundwater remediation objectives presented in Table 2-1. Other
constituents found to exceed groundwater screening levels include 1,1-dichloroethlyene,
1,4-dichlorobenzene, benzene, chloroethane, dichloromethane, and trans-1,2-

-dichloroethlyene. TCE, cis-1,2-DCE, and vinyl chloride concentrations are shown on Figures

2-12 through 2-17 for shallow and deep groundwater zones. A summary of detected VOC
concentrations is provided in Table 2-5.

Trichloroethene

TCE was detected in shallow groundwater ranging from 0.98 to 1,900 pg/L, exceeding the
groundwater screening level of 0.03 ug/L at 16 locations (Figure 2-12). Concentrations of
TCE detected in the shallow groundwater are slightly lower in magnitude and distribution
in Source Zones 2 and 4 than found during the baseline sampling. However, TCE was found
to be an order of magnitude higher in MW-511S during the annual sampling event. TCE
concentrations in Source Zone 5 remained stable and are negligible.

TCE was detected in deep groundwater ranging from 150 to 150,000 pg/L, exceeding the
groundwater screening level at 7 locations. The highest TCE detections are in Source Zones
2 and 5, and to a lesser degree in Source Zone 4 (Figure 2-13). The elevated TCE
concentrations detected in Source Zone 2 are lower than the baseline sample results. In
Source Zone 4, MW-529D and MW-514D had concentrations exceeding the screening level
during baseline sampling, however, were not detected during this event; TCE was detected
only at MW-528D. TCE concentrations offsite to the south are minimal. Concentrations are
similar in magnitude and distribution to baseline conditions, with the exception of MW-
522D (100,000 png/L) in Source Zone 5, which was found to be significantly higher than the
baseline results. The elevated TCE concentrations detected in Source Zone 5 were found to
be higher than the baseline sample results. No additional impacted areas were discovered
during this sampling event.

The magnitude of September 2007 TCE concentrations in groundwater from the shallow and
deep monitoring wells are generally comparable to or less than observed baseline
concentrations (February 2007), with the exception of MW-522D and MW-511S which are
appreciably higher. The distribution of concentrations is generally the same as observed
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of Source Zone 5 as evidenced by concentrations in MW-503D (110,000 pg/L, about two
orders of magnitude higher) and in MW-518D (15,000 ug/L, about one order of magnitude
higher). Vinyl chloride concentrations within Source Zone 5 decreased compared with the
baseline results. Monitoring Well W-6, located at the southwest corner of the East
Containment Cell area, contained vinyl chloride at a concentration of 2,000 ug/L.

The highest vinyl chloride detections are in Source Zones 4 and 5, and to a much lesser
degree in Source Zone 2. The distribution of concentrations is generally consistent with the
baseline condition. In comparison to concentrations found in the shallow and deep wells,
vinyl chloride concentrations increase with depth in Source Zones 2, 4, and 5. No additional
impacted areas were discovered during this sampling event.

2.2 TCE DNAPL Investigation

A limited subsurface investigation was conducted in November and December 2006 using
direct-push technology (DPT) methods (such as Geoprobe®) to delineate the extent of
DNAPL area in the courtyard north of the trim building and east of the metal working area.
The focused investigation included advancing 48 boring locations to the base of the aquifer
(Figure 2-18). Thirty of the borings were installed in the western portion of the courtyard
area (SO-200 through SO-229), and 18 borings were located in the northeast portion of the
former paint room (SO-230 through SO-247). A discreet groundwater sample also was
collected from boring locations SO-200 through SO-203 to evaluate for the presence of
mobile and/or residual DNAPL. An amber-colored DNAPL with an oily appearance was
observed in the groundwater grab sample collected from SO-203. Based on the borings, the
dimensions of the DNAPL source zone are approximately 150 feet in the north-south '
direction and between 15 and 70 feet wide in an east-west direction. Because the DNAPL
area extends further beneath the building than anticipated, the southwestern extent has not
been fully defined. Additional information regarding the locations and procedures are
summarized in the DNAPL investigation technical memorandum provided in Appendix A.

The investigation also provided additional data on the till surface topography as it relates to
potential DNAPL movement. The variability in till surface elevation significantly impacts
the locations where DNAPL is present (Figure 2-18). The data suggest that the DNAPL is
primarily located within the topographically low spots of the till surface.

2.3 Bench-Scale Test

In conjunction with the DNAPL investigation, CSU conducted a bench-scale test to support
the evaluation of ZVI-clay in situ soil mixing technology for soil remediation. The specific
objectives of the test were as follows:

* Demonstrate the effectiveness of ZVI clay to degrade site-specific contaminants.

* Resolve the relative effectiveness of different sources of ZVI (Peerless, GMA, and QMP
iron) at application rates of 1 and 3 percent.

* Investigate treatment performance with the addition of sodium bicarbonate and cement.

» Evaluate the use of cement to improve post-treatment soil strength.
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- PCB DNAPL was encountered during the groundwater investigation at MW-517D and

was comprised of 1,100 grams per kilogram (g/kg) Aroclor 1248. The extent of
dissblved-phased PCBs in the groundwater near MW-517D was investigated and not
detected in the groundwater samples collected from wells immediately adjacent and
downgradient of MW-517D; however, PCBs were detected in shallow groundwater at
the MW-517 well nest (MW-517S). Upon completion of building demolition, the extent

_of the PCB DNAPL will be investigated to evaluate potential remedial technologies.

LNAPL was encountered during the groundwater investigation at MW-503S and was
comprised of Aroclor 1248, CVOCs, and other VOCs. The concentrations of compounds
reported were not indicative of a free-phase liquid. In addition, the extent of LNAPL
was not delineated at this time, but will be addressed after the building demolition
activities are completed.

The extent of DNAPL was delineated on the north and east in the eastern metal working
area (Source Zone 2). The DNAPL area is estimated to be approximately 150 feet in the
north-south direction and 70 feet in the east-west direction. The extent of the DNAPL
beneath the building was larger than originally anticipated and extended into Source
Zone 2 that was originally proposed as an injection area. Based on the potential impacts
of DNAPL on the results of the injection, the pilot-test injection area was moved to the
treatment area beneath the western portion of the building (Source Zone 5) where
DNAPL has not been detected.

The bench-scale evaluation conducted by CSU (Appendix C) indicated that ZVI clay can
be an effective technology to use for remediation of the TCE DNAPL. Based on the
location and extent of the DNAPL area beneath the building, however, the soil mixing
pilot test should be delayed upon completion of the building demolition. The soil
mixing process would reduce the strength of the soil potentially affecting the structural
stability of the building wall. Evaluation of options and costs to structurally support the

- wall would significantly increase the pilot test costs.
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SECTION 3

Natural Attenuation Evaluation

The baseline (February 2007) and annual (September 2007) groundwater monitoring data for
the shallow and deep groundwater zones were collected to evaluate the occurrence of
natural attenuation at the site.

3.1 Natural Annenuation

3.141 Natural Attenuation of Chlorinated Compounds

Monitoring and documentation of natural attenuation processes is known as monitored
natural attenuation (MNA), which can achieve remediation objectives by reducing the mass,
toxicity, mobility, volume, or concentration of contaminants within a timeframe that is
reasonable compared to that offered by other, more active methods (USEPA, 1999). Ongoing
natural attenuation can involve a number of interactive processes that may include dilution,
adsorption, advection, and dispersion; volatilization; geochemical dynamics; and chemical
or biological transformation (microbial attenuation). Biodegradation is often the most
important process for compounds that can be transformed by indigenous microorganisms
(Wiedemeier et al., 1996). At this site, the process of interest includes the degradation of TCE.

Natural attenuation will occur to some degree at any site, and the natural attenuation
process helps to govern the nature and distribution of the contaminants in the subsurface
environment. The magnitude of each individual natural attenuation process is governed by
the prevailing site conditions and by the nature of the compound under study.

Microorganisms naturally occur in subsurface soil and sediment. Several conditions are
necessary for microbial growth. First, there must be a carbon source or substrate available in
a form that the microorganism can assimilate. Second, appropriate electron acceptors must
be present to allow the microorganism to respire. Third, nutrients must be available to the
microorganisms. The nutrients are typically available in the soil/sediment, and this
condition is not rate limiting (DuPont, 1992).

Many microorganisms obtain energy by oxidizing organic substrates. Microorganisms
perform this by transferring electrons from electron donors (e.g., the organic substrate) to
compounds that accept electrons. Common electron acceptors include oxygen, nitrate,
manganese (IV), iron (III), sulfate, and carbon dioxide. In natural aqueous systems, the use
of electron acceptors in microbial metabolism tends to follow a natural succession
corresponding with decreasing ORP. The succession starts with molecular oxygen (aerobic
respiration) and nitrate (denitrification), and ends with sulfate (SOs) (sulfate reduction) and
carbon dioxide (methanogenesis). The electron acceptors will be reduced during respiration
(e.g., nitrate to nitrite, sulfate to sulfite).

The biodegradation of TCE and its daughter products is possible by several mechanisms,
including reductive dehalogenation, cometabolism, and direct oxidation. Reductive
dehalogenation involves the transfer of electrons from a donor (e.g., organic substrate) to
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Using the methods presented by Wiedemeier and others (1998), data were compared to the
preferred concentrations of natural attenuation indicator parameters for an overall screening
of study area conditions. Monitoring wells sampled were divided based on depth to a
shallow (0 to 15 feet below ground) and a deep (15 to 30 feet below ground) zone. The
following sections summarize the results to the individual natural attenuation parameters
based on data collected in February and September 2007.

Source Zone 2

For Source Zone 2, the “plume” or affected area is defined by locations with total CVOC
concentrations exceeding 0.1 milligrams per liter (mg/L) (Figures 2-13 and 2-14) and
includes nested Monitoring Wells MW-504, MW-511, MW-523, MW-524 (shallow only),
MW-525, and MW-526.

TCE is present in both the shallow and deep zones of the aquifer; however, the
concentrations are orders of magnitude greater in the deep zone. This is an area where there
is known TCE DNAPL serving as a continued source for groundwater contamination. TCE
and its daughter products, cis-1,2-DCE and vinyl chloride, provide evidence that TCE is
undergoing biodegradation in this area. '

Ethane and Ethene
Ethane and ethene, daughter products of vinyl chloride and the nontoxic end-products of the
reductive dechlorination of TCE, were detected in the Source Zone 2 wells. The presence of

‘these compounds is significant and is indicative of the chlorinated solvents undergoing

biological transformation. In general, ethene was more frequently detected and at higher
concentrations within the deep groundwater as compared to the shallow groundwater.
Ethane was detected much less frequently than ethene and concentrations were slightly
higher within the shallow aquifer.

Field Parameters (Dissolved Oxygen/Temperature/pH/Oxidation Reduction Potential)

DO concentrations in the groundwater less than. 0.5 mg/L indicate that anaerobic conditions
are present and the reductive dehalogenation pathway is possible. DO values greater than

5 mg/L indicate that aerobic conditions may prevail, preventing reductive dechlorination
but allowing aerobic degradation of vinyl chloride. Because atmospheric oxygen can be
easily introduced during sampling, other indicators of anaerobic conditions such as ORP,
absence of nitrate, and presence of dissolved iron or dissolved manganese can also be used
to evaluate the redox condition of the groundwater. In the shallow aquifer, DO measurements
were typically greater than 0.5 mg/L, whereas in the deep aquifer, more than one half of the
monitoring wells had DO values indicative of anaerobic conditions. DO concentrations in
Area 2 remained relatively stable or decreased slightly from baseline conditions.

Temperatures in the shallow and deep aquifer were lower during baseline sampling than
during annual sampling. Temperatures in the deep aquifer are below 20°C and, therefore,
biochemical processes are not accelerated. Temperatures in the shallow aquifer were greater
than 20°C during the annual event, potentially suggesting an acceleration of biological
processes during this time. These locations are coincident with the lowest concentrations of
TCE in the plume area (MW-523, -524, -525, and -526). The fluctuation in temperature,
however, is more likely related to seasonal variations in temperature. All measurements of
pH are within the optimum range for degradation (5 to 9).
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Methane
Methane was generally found to be present in low concentrations in the shallow and deep

- aquifers. Within the plume area, methane concentrations are typically less than 0.5 mg/L,

indicating that anaerobic biodegradation by methanogenesis is not likely occurring. No distinct
trends between sampling events were observed in the deep aquifer, but methane concentrations
were consistently lower during the annual sampling event in the shallow aquifer.

Alkalinity

High alkalinity is evidence of reductive dechlorination because microbial respiration releases
carbon dioxide into the groundwater. The carbon dioxide reacts with water to form an acid
that dissolves carbonate materials in the aquifer matrix. Dissolution of those materials results in
higher concentrations-of calcium and magnesium, and thus increased alkalinity. There were no
significant elevated concentrations of alkalinity in the plume area when compared to upgradient
concentrations and.concentrations were comparable to baseline results.

Total Organic Carbon (TOC)

TOC is a general measure of organics, including naturally occurring organics and
anthropogenic organic sources that could include CVOCs and petroleum-related VOCs.
These measurements do not distinguish between the types of organic compounds present.
TOC values in the plume area monitoring wells are low (less than 10 mg/L), suggesting that
the availability of electron donors (organic substrate) is low in the shallow and deep aquifers.

Chloride

Chloride is released to groundwater during the reductive dechlorination of CVOCs. Within
the plume area, none of the monitoring wells had concentrations equal to or greater than
twice the background concentration. No discernable trends were observed upon
comparison to baseline conditions in the shallow aquifer, but concentrations in the deep
aquifer were higher than baseline during the annual sampling.

Source Zone 4

For this evaluation, the “plume” or affected area is defined by locations with total CVOC
concentrations exceeding 0.1 mg/L (Figures 2-15 and 2-16) and includes nested Monitoring
Wells MW-011, MW-512, MW-514, MW-527, MW-528, and MW-529.

TCE is only found in the shallow aquifer, with the exception of MW-528 in the deep aquifer.
TCE daughter products, cis-1,2-DCE and vinyl chloride, were detected. Cis-1,2-DCE and
vinyl chloride are detected in more locations and have a greater distribution than TCE. The
presence of cis-1,2-DCE and vinyl chloride provide evidence that TCE is undergoing
biodegradation in this area.

Ethane and Ethene

In general, ethene was detected at higher concentrations within the deep groundwater as
compared to the shallow groundwater. Ethane was detected at higher concentrations within
the shallow groundwater as compared to the deep groundwater. The presence of
ethene/ethane in groundwater provides evidence that CVOCs are being dechlorinated to
environmentally inert end products.
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Sulfate

Sulfate concentrations increased in the shallow monitoring wells from baseline conditions
whereas concentrations decreased in the deep aquifer. Sulfate concentrations are slightly
lower in the shallow aquifer compared to the deep aquifer. Current sulfate concentrations
are typically below 20 mg/L and are not likely to result in competitive exclusion of
reductive dechlorination. In addition to sulfate analyses, a reduced form, sulfide, also was
analyzed. It was only detected in one deep monitoring well, thus it is unlikely that
significant sulfate reduction is occurring in Source Zone 2.

Methane

Methane was generally found to be present in the shallow and deep aquifers but decreased
from baseline conditions. The declines in methane concentrations combined with the
elevated concentrations of sulfate indicate that the reducing environment may not be strong
enough to produce methanogenic conditions.

Alkalinity

High alkalinity is evidence of reductive dechlorination because microbial respiration releases
carbon dioxide into the groundwater. Alkalinity measurements were generally consistent in the
shallow aquifer compared to baseline conditions. There were no significant elevated :
concentrations of alkalinity (more than twice the background concentration) in the plume area
when compared to upgradient concentrations. However, Monitoring Wells MW-527D, MW-
529D and MW-514D in the deep aquifer showed increased concentrations that may be
attributed to enhanced reducing conditions.

TOC

In general, TOC concentrations in both the shallow and deep aquifers have increased from
baseline conditions. However, TOC values in the shallow plume area remain less than

10 mg/L, suggesting that the availability of electron donors (organic substrate) is low in the
shallow aquifer. In the deep aquifer, half of the wells during the annual sampling had TOC
concentrations greater than 20 mg/L suggesting that there is an energy source (e.g., the
sodium lactate) present to drive dechlorination.

Chloride

Chloride is released to groundwater during the reductive dechlorination of CVOCs. Within
the plume area, none of the monitoring wells had concentrations equal to or greater than
twice the background concentration and no discernable trends were observed upon
comparison to baseline conditions.

Source Zone 5

For this evaluation, the “plume” or affected area is defined by locations with total CVOC
concentrations exceeding 0.1 mg/L (Figures 2-17 and 2-18) and includes nested Monitoring
Wells MW-503 (deep only), MW-505, MW-506, MW-518, MW-520, MW-520, MW-521, and
MW-522,

TCE is present in both the shallow and deep aquifers; however, the concentrations are
orders of magnitude greater in the deep zone. TCE and its daughter products, cis-1,2-DCE
and vinyl chloride, were detected. The presence of cis-1,2-DCE and vinyl chloride provide

evidence that TCE is undergoing biodegradation in this area. I
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concentrations. These elevated concentrations indicate reducing conditions and are a
possible indicator of anaerobic degradation and reductive dechlorination of vinyl chloride.

Sulfate

Sulfate concentrations are slightly lower in the shallow aquifer compared to the deep
aquifer and typically below 20 mg/L; therefore, it is not likely to result in competitive
exclusion of reductive dechlorination. Sulfate concentrations in the deep aquifer are greater
than 20 mg/L and may result in competitive exclusion of reductive dechlorination. In
general, concentrations vary widely in the shallow and deep monitoring wells and no major
trends were observed when compared to baseline conditions. In addition to sulfate analyses,
a reduced form, sulfide, also was analyzed. There were only three low-level detections of
sulfite, thus it is unlikely that sulfate reduction is occurring in Source Zone 5.

Methane

Methane generally was present in the shallow and deep aquifers at concentrations greater
than 0.5 mg/L. Within the plume area, methane ranged from 0.13. mg/L to 2.2 mg/L in the
shallow aquifer and from 0.14 mg/L to 1.2 mg/L in the deep aquifer, indicating that
anaerobic biodegradation by methanogenesis may be occurring. It should be noted that
methane concentrations do appear to be decreasing from baseline conditions, particularly in
the deep aquifer. '

Alkalinity

High alkalinity is evidence of reductive dechlorination because microbial respiration releases
carbon dioxide into the groundwater. There were no significant elevated concentrations of
alkalinity in the plume area when compared to upgradient concentrations, however, alkalinity
concentrations increased slightly in both the shallow and deep aquifers relative to baseline
conditions.

Total Organic Carbon

TOC concentrations in the plume area were typically less than 20 mg/L in the shallow
aquifer and less than 10 mg/L in the deep aquifer, suggesting that the availability of
electron donors (organic substrate) is low. The TOC concentrations are slightly higher in both
the shallow and deep aquifers relative to baseline conditions.

Chloride _

Chloride is released to groundwater during the reductive dechlorination of CVOCs. Within
the plume area, none of the monitoring wells had concentrations equal to or greater than
twice the background concentration. Chloride concentrations in the shallow and deep wells
have remained relatively consistent with baseline concentrations.

3.1.3 Data Interpretation Summary

Review of the groundwater monitoring results shows that the site contains many reducing
environment characteristics conducive to reductive dechlorination of CVOCs. TCE and its
daughter products, cis-1,2-DCE and vinyl chloride, and the presence of ethane/ethenes
provide evidence that active biodegradation of TCE is occurring at the site. It appears that
the site contains many reducing environment characteristics conducive to reductive
dechlorination of CVOCs. Reducing conditions increase with depth at the site and few
locations across the site represent aerobic conditions. The results of the natural attenuation
screening of September 2007 data for each source zone are as follows:
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3-NATURAL ATTENUATION EVALUATION

In addition, nitrate concentrations were observed as less than 1 mg/L across the area,
allowing for favorable conditions of natural attenuation. The presence of dissolved iron
(generally observed at more than 1 mg/L) and sulfate values observed (generally observed
less than 20 mg/L in shallow groundwater) is also indicative of active reductive
dechlorination. Ethene/ethane and methane were detected frequently in the shallow zone
and ethene and methane were frequently detected in the deep zone, indicating that
methanogenic conditions exist beneath the northern portion of Plant 2, in Source Zone 5.
Methane is produced by the metabolism of a wide range of organic substrates by
methanogenic bacteria. This group of bacteria is known to play a role in CVOC attenuation.
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SECTION 4

Fate and Transport Modeling

This section presents the methodology and results of the fate and transport modeling of
CVOC in the groundwater beneath the OMC Plant 2 site. The physical and chemical data
collected during the RI and the pilot test activities were used as inputs and to calibrate the
model. The modeling was performed to examine how far the chlorinated solvent plume will
extend and how much time will be needed for TCE, cis-1,2-DCE, and vinyl chloride
concentrations to achieve steady-state conditions if no engineering controls or source zone
reductions are implemented.

4.1 Evaluation Approach

To evaluate the fate and transport of TCE, cis-1,2-DCE, and vinyl chloride, physical
(advection and dispersion) and chemical (adsorption) processes along with biological
processes (degradation) need to be considered. The BIOCHLOR Natural Attenuation
Decision Support System, Version 2.2 (developed for the Air Force Center for Environmental
Excellence Technology Transfer Division) was selected for the modeling. BBOCHLOR is a
screening model that simulates remediation by natural attenuation of dissolved solvents in
groundwater. The software, programmed in the Microsoft® Excel spreadsheet environment
and based on the Domenico analytical solute transport model, has the ability to simulate
one-dimensional advection, three-dimensional dispersion, linear adsorption, and
biotransformation via reductive dechlorination (the dominant biotransformation process at
most chlorinated solvent sites). Dissolved solvent degradation is assumed to follow a
sequential first-order decay process. The BIOCHLOR software includes three different
model types:

1. Solute transport without decay — Predicts movement of conservative (non-degrading
solute).

2. Solute transport with biotransformation modeled as a sequential first-order decay
process in one zone — Accounts for the reactive transport of both parent and daughter
chlorinated solvents. One set of rate constants is used within the entire model area.

3. Solute transport with biotransformation modeled as a sequential first-order decay
process in two different reaction zones — Allows the use of two different sets of rate
constants within the model area.

For calibration to OMC Plant 2 data, the second model type was used for the anaerobic zone
along the plume center axis from the source zone to downgradient monitoring well
locations. Typically, a chlorinated solvent plume would be simulated using the Type 3
model; however, sufficient downgradient data are not available to indicate whether an
aerobic second zone is present. '

Limitations to the BIOCHLOR model are that it assumes simple groundwater flow
conditions and uniform hydrogeologic and environmental conditions exist over the entire
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plume of about 100 feet wide based on the estimated extent of the DNAPL area (Figure 4-1)
and is 15 feet thick (that is, the lower half of the aquifer).

4.2.4 Source Zone 3

Source Zone 3, located beneath the trim building and Triax Building immediately .
downgradient of the DNAPL area (Source Zone 2), was identified during the MIP
investigation. Based on the future use of the Triax Building for the groundwater treatment

* system for the Waukegan Coke Plant site, monitoring wells were not installed within this

area. Source Zone 3 was not modeled because the size of the source and plume areas could
not be estimated. :

425 Source Zone 4

The specific source for the Source Zone 4 plume has not been identified. The Source Zone 4
plume was modeled assuming that the most upgradient high concentration monitoring well
(MW-5295) represents the source. The source release also was modeled as a continuous and
constant release of the CVOCs beginning about 30 years ago. The simulated migration
pathway for Source Zone 4 extends south through MW-5165 and ends about 450 feet
downgradient at the Waukegan Harbor discharge zone (Figure 4-2). Water quality results
from wells monitored in 2007 along this pathway (MW-5295, MW-527S, and MW-516S)
were used in the model calibration. Because the shallow aquifer has the greatest
concentrations along this pathway, only the shallow concentration data were used to
calibrate the model.

4.2.6 Source Zone 5

The simulated migration pathway for Source Zone 5 begins at the source, estimated to be
upgradient of MW-505D and ends about 1,400 feet downgradient at MW-516 on the Larsen
Marine Service property. The 2007 water quality results from monitoring wells along this
pathway (MW-522D, MW-521D, MW-510D, MW-513D, and MW-516D) were used to
calibrate the model to site conditions. BIOCHLOR models the plume as a single layer and
does not account for contaminant migration at different depths. A comparison of the
shallow and deep TCE results indicates that the elevated TCE concentrations related to
Source Zone 5 were only detected in the deeper portion of the aquifer, so only deep
concentration data were used to calibrate the model.

The source release is modeled as a continuous and constant release of the CVOCs beginning
about 30 years ago. As a point of calibration, the release is estimated to have occurred
approximately halfway between MW-519D (TCE concentration of 0.016 mg/L) and
MW-505D (TCE concentration of 41 mg/L) and is assumed to exceed the maximum TCE
concentration detected in the area (TCE concentration of 44 mg/L at MW-520D) in February
2007. Based on existing data for Source Zone 5, it is assumed that the release has resulted in
a source zone plume of about 300 feet wide (Figure 4-3) and 15 feet thick (that is, the lower
half of the aquifer).
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appreciably from its current dimensions and concentrations. The CVOC concentrations
within the plume are expected to remain at these elevated levels for decades, because
without any source control measures, the DNAPL will serve as a continuous source for
decades.

4.5.2 Source Zone 4

The modeling of Source Zone 4 did not provide as good a fit as the modeling of the other
source zones (Source Zones 2 and 5). The high hydraulic conductivity of 0.031 cm/sec
estimated for the shallow zone in this area results in rapid groundwater migration in the
shallow zone (CVOC migration velocity of about 210 feet per year). The high groundwater
and contaminant migration velocities result in the plume reaching its discharge location in
about 2 years, providing insufficient time for biodegradation to occur. The observed
concentrations of CVOCs, however, are less than detection limits (0.0005 mg/L) at
MW-516S, suggesting remarkably high degradation rates. The resulting calibrated
degradation rates are half-lives on the order of 1 month or less. These degradation rates are
faster than values typically seen in literature (Table 4-3) and may be caused by the
following;: ' '

e The actual hydraulic conductivity of the migration pathway is lower, providing more
time for the observed biodegradation. Decreasing the estimated hydraulic conductivity
would yield degradation rates more consistent with typical literature rates.

¢ The actual migration pathway includes flow paths within the shallow zone and the less
permeable deeper zone of the aquifer. As above, this results in more acceptable
degradation rates. :

45.3 Source Zone 5

The observations of modeling of Source Zone 5 are as follows:

e Source Zone 5 provides the longest plume centerline from a single source to the
discharge boundary. The concentration data along the plume do not indicate
commingling plumes from different sources.

¢ The modeling results for the deep zone of Source Zone 5 indicates that biodegradation is
effectively reducing the plume mass and is limiting the downgradient extent of the
plume from each of the source zones. The modeled plume reaches its maximum extent
of about 400 feet between years 20 and 30. In essence, the model shows that the current
plume has likely reached its maximum extent. The modeled plume does not reach
Waukegan Harbor located about 1,000 feet downgradient of the source.

e Different half-lives for the CVOCs were needed to calibrate the model for the deep zone
of Source Zone 5 compared to Source Zone 2, indicating that the subsurface conditions
relative to biodegradation are not uniform across the site. This may be a reflection of the
differences in the sources (for example, DNAPL in the vicinity of Source Zone 2) and
groundwater velocities of the individual areas.
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TABLE 2-1
Analytical Objectives for Groundwater Samples
OMC Plant 2

Contract
USEPA IEPA Tier 1 TACO Required
Region 9 PRG Groundwater Quantiation Limit
Parameter - TCL VOCs Tap Water Class 1 (CRQL)
(CLP SOW SOMO01.1). CAS No. (ug/L) (pglL) (ug/L)
Acetone 67-64-1 5475 700 - 5.0
Benzene 7143-2 0.35 5.0 0.5
Bromodichloromethane 75-27-4 0.18 0.2 0.5
Bromoform (tribromomethane) 75-25-2 8.51 1 0.5
Bromomethane (Methyl bromide) 74-83-9 8.66 -— 0.5
Bromochloromethane 74-97-5 —_ — 0.5
2-Butanone (Methyl ethyl ketone) 78-93-3 6968 -— 5.0
Carbon disulfide 75-15-0 1043 700 0.5
Carbon tetrachloride 56-23-5 0.17 5.0 0.5
Chlorobenzene 108-90-7 106 100 0.5
Chloroethane 75-00-3 464 -— 0.5
Chloroform 67-66-3 0.17 0.2 0.5
Cyclohexane 110-82-7 10342 — 0.5
Chloromethane (methyl chloride) 74-87-3 158 -— 0.5
Dibromochloromethane 124-48-1 0.13 -— 0.5
1,2-Dibromo-3-chloropropane (DBCP) 96-12-8 0.05 0.2 05
1,2-Dichlorobenzene 95-50-1 370 600 0.5
1,3-Dichlorobenzene 541-73-1 183 — 0.5
1,4-Dichlorobenzene 106-46-7 0.50 75 0.5
1,1-Dichloroethane 75-34-3 811 700 0.5
1,2-Dichloroethane (EDC) 107-06-2 0.12 5.0 0.5
1,2-Dibromoethane (EDB) 106-934 0.01 — 0.5
1,1-Dichloroethylene 75-35-4 339 7.0 0.5
1,2-Dichloroethylene (cis) 156-59-2 61 70 0.5
1,3-Dichloropropene (cis) 10061-01-5 - — 0.5
1,2-Dichloroethylene (trans) 156-60-5 122 100 0.5
1,2-Dichloropropane 78-87-5 0.16 5.0 0.5
Ethylbenzene 100-41-4 1340 700 0.5
2-hexanone 591-78-6 — - 5.0
Methyl isobutyl ketone 108-10-1 1993 - 5.0
Methylene chloride 75-09-2 4.28 5.0 05
Methylcyclohexane 108-87-2 5217 — 0.5
Methyl tertbutyl ether (MTBE) 1634-04-4 11.00 - 0.5
Methyl acetate 79-20-9 6083 — 0.5
Isopropylbenzene (Cumene) 98-82-8 658 -— 0.5
1,1,2,2-Tetrachloroethane 79-34-5 0.06 - 05
1,1,2-trichloro-1,2,2-triflucroethane (Freon 113) 76-13-1 59180 -— 0.5
Styrene 100-42-5 1641 05
Tetrachloroethylene (PCE) 127-18-4 0.10 5.0 0.5
Toluene 108-88-3 723 1000 0.5
Trichlorofluoromethane 75-69-4 1288 -- 0.5
1,2,4-Trichlorobenzene 120-82-1 7.16 70 0.5
1,2,3-Trichlorobenzene 87-61-6 — - 0.5
1,1,1-Trichloroethane 71-55-6 3172 200 0.5
1,1,2-Trichloroethane 79-00-5 0.20 50 0.5
Trichloroethylene (TCE) 79-01-6 0.03 50 0.5
Viny! chloride (child/adult)+++ 75-014 0.02 2.0 0.5
Xylenes 1330-20-7 206 10,000 0.5

---" indicates no limit identified
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TABLE 2-2 :

February 2007 - Summary of VOCs Exceeding Groundwater Remediation Objectives

OMC Plant 2

Location>> MW-003D MW-003S MW-011D MW-011S MW-014D MW-014S MW-015S MW-500D MW-500S . MW-501D MW-501S

. . . Sample Date>> 212712007 22712007 2/23/2007 22312007 2/23/2007 _ 2/23/2007 212212007 2/20/2007 2/20/2007 2/20/2007 3/22/2007

Analyte : Units Screening Level '

VOCs ’

1,1-DICHLOROETHYLENE ug/L 7 0.5UJ 14U 05U

1,2-DICHLOROETHANE ' ug/L 0.12 05U 14U ' 05U .
~ 1,4-DICHLOROBENZENE pg/L 0.5 05U 14U 05U

ACETONE ug/L 700 27J 14 U 5U

BENZENE Ha/L 0.35 05U 14U 05U

CHLORODIBROMOMETHANE ug/L - 0.18 05U 1.4 U 05U

CHLOROETHANE g/l 4.64 05U 0.58 J 05U

CHLOROFORM ug/L 0.17 05U 14U 05U

CiS-1,2-DICHLOROETHYLENE, ug/L 61 . 43 14U 33

CHLORIDE) ug/L 4.28 05U 14U 11 .

TETRACHLOROETHYLE_NE(PCE) ug/L 0.1 05U 14U . 05U

TRANS-1,2-DICHLOROETHENE pg/L 100 05U 14U 05U

TRICHLOROETHYLENE Hg/L .0.03 05U 1.4 UJ 05U

VINYL CHLORIDE ' pg/L 0.02 0L = 4 2ind 1"

Units are in micrograms per liter (pg/L).

Shaded results indicate an exceedance of remedial standard.
Bolded results indicate the analyte was detected.

J = Value is estimated.

R = Result was rejected.

‘U = The analyte was not detected.

"--" indicates no limit identified
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TABLE 2-2

Units are in micrograms per liter (pg/L).

Shaded results indicate an exceedance of remedial standard.

Bolded results indicate the analyte was detected.

J = Value is estimated.
R = Result was rejected.

U = The analyte was not detected.

—" indicates no limit identified

February 2007 - Summary of VOCs Exceeding Groundwater Remediation Objectives
OMC Plant 2
Location>> MW-502D MW-502S MW-503D MW-504D MW-504S MW-505D MW-506D MW-506S - MW-5070 MW-507S MW-509D MW-509S 2/22/2007
Sample Date>> 2/20/2007 2/20/2007 212612007 2/19/2007 2/19/2007 212212007 2/26/2007 2/26/2007 2/21/2007 212112007 22212007 22212007

Analyte Units Screening Level '
VOCs '
1,1-DICHLOROETHYLENE Hg/L 7 0.46 J 0.11J S 0.2J 13U 05U 0.5UJ 05U
1,2-DICHLOROETHANE Hg/L 0.12 05U 05U 05U -13 U 05U 05U 05U
1,4-DICHLOROBENZENE ug/t 0.5 05U 05U 05U 13U 05U 05U 05U

. ACETONE ug/t 700 3.74 27U 5U 130 U 22 S5U 48 J
BENZENE ug/l 0.35 05U 0.26 J &2 05U 13U 05U 05U 05U
CHLORODIBROMOMETHANE ug/L 0.18 05U . 05U 05U 13U 05U 05U 05U
CHLOROETHANE pg/lL 464 05U 05U 05U 13U (VE-RV) 05U 05U
CHLOROFORM Hg/L 0.17 05U 05U 05U 13U os5UuU 05U o5U
CIS-1,2-DICHLOROETHYLENE ug/L 61 80 39 B 0.33J 0.5UJ 1.1
CHLORIDE) ug/L 428 - 038U 05U 05U 05U 0.22J
TETRACHLOROETHYLENE(PCE) ug/L 01 05U 05U
TRANS-1,2-DICHLOROETHENE ug/L 100 05U
TRICHLOROETHYLENE - pg/L 0.03 i

~ VINYL CHLORIDE ug/L 0.02
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VINYL CHLORIDE

Units are in micrograms per liter (ug/L).
. Shaded results indicate an exceedance of remedial standard.
Bolded results indicate the analyte was detected.

J = Value is estimated.
R = Result was rejected. -
U = The analyte was not detected.

indicates no limit identified

TABLE 2-2
February 2007 - Summary of VOCs Exceeding Groundwater Remediation Objectives
OMC Plant 2
Location>> MW-510D MW-5108 MW-511D MW-511S MW-512D MW-5128 MW-513D MW-5138 ‘MW-514D MW-514S MW-515D MW-516D
Sample Date>> 2/2212007 212212007 2/121/2007 2/21/2007 212112007 212112007 2/20/2007 2/20/2007 212112007 2/21/2007 2/22/2007 2/22/2007
Analyte Units Screening Level :
VOCs
1,1-DICHLOROETHYLENE ug/L 7 13U 25
1,2-DICHLOROETHANE ug/L 0.12 13U 25
1,4-DICHLOROBENZENE ug/L 0.5 13U 25
ACETONE ug/L 700 130 U 250
BENZENE pg/L 0.35 0] (58
CHLORODIBROMOMETHANE ug/L 0.18
. CHLOROETHANE © Mg/l 4.64
CHLOROFORM ugiL 0.17
C1S-1,2-DICHLOROETHYLENE Hg/L 61
CHLORIDE) g/l 4.28
TETRACHLOROETHYLENE(PCE) ug/L 0.1
TRANS-1,2-DICHLOROETHENE g/l 100
TRICHLOROETHYLENE ' ug/l 0.03
ug/L 0.02

Page 3 of 6




-Units are in micrograms per liter (ug/L).

Shaded results indicate an exceedance of remedial standard.
Bolded results indicate the analyte was detected.

J = Value is estimated. ’

R = Result was rejected.

‘U = The analyte was not detected. -

~"—" indicates no limit identified

TABLE 2-2
February 2007 - Summary of VOCs Exceeding Groundwater Remediation Objectives
OMC Plant 2
Location>> MW-517S MW-518D MW-518S MW-519D MW-519S MW-520D MW-5208 MW-521D MW-521S MW-522D . MW.522S
Sample Date>> 2/26/2007 22212007 212212007 2/22/2007 212212007 2/23/2007 2/23/2007 2/26/2007 2/26/2007 212212007 2/22/2007
Analyte Units Screening Level
VOCs .
1,1-DICHLOROETHYLENE gt 7 U
1,2-DICHLOROETHANE ug/t 0.12 U
1,4-DICHLOROBENZENE gL 0.5 U
ACETONE g/l 700 U
BENZENE ug/L 0.35 =
CHLORODIBROMOMETHANE _ Mg/l 0.18 ]
CHLOROETHANE pg/L 4.64 U
CHLOROFORM ug/L 0.17 u
CI1S-1,2-DICHLOROETHYLENE g/l 61 U
CHLORIDE) ug/L 4.28 J
TETRACHLOROETHYLENE(PCE) ug/L 0.1 U
TRANS-1,2-DICHLOROETHENE g/l 100 U
- TRICHLOROETHYLENE ' g/l 0.03 U
VINYL CHLORIDE ua/L 0.02 U
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Units are in micrograms per liter (g/L).

Shaded results indicate an exceedance of remedial standard.
Bolded results indicate the analyte was detected.

J = Value is estimated.

R = Result was rejected.

U = The analyte was not detected.

"—" indicates no limit identified ~

TABLE 22

February 2007 - Summary of VOCs Exceeding Groundwater Remediation Objectives

OMC Plant 2

Location>> MW-523D MW-5238 MW-524S MW-525D MW-525S MW-526D MW-526S MWw-527D MW-5278 MW-528D MwW-528S MW-529D
_ Sample Date>> 2/21/2007 22112007 22112007 2212007 22112007 2/19/2007 22112007 2/2112007 212212007 22112007 2121/2007 22312007

Analyte Units Screening Level ' '
VOCs

1,1-DICHLOROETHYLENE pa/t 7 2,500 UJ

1,2-DICHLOROETHANE pg/L 0.12 2,500 U

1,4-DICHLOROBENZENE pg/L 0.5 2,500 U

ACETONE pgiL 700 25,000 U
- BENZENE : ug/L 0.35 2,500 U

CHLORODIBROMOMETHANE pg/L 0.18 2,500 U

CHLOROETHANE ug/L 464 2,500 U

CHLOROFORM pg/L 0.17 2,500 U

CIS-1,2-DICHLOROETHYLENE _ pg/L 61 B 97.0.000)

CHLORIDE) . Mg/l 4.28 :

TETRACHLOROETHYLENE(PCE) pg/L 0.1

TRANS-1,2-DICHLOROETHENE ug/L 100

TRICHLOROETHYLENE ug/l 0.03

VINYL CHLORIDE g/l 0.02
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TABLE .2-2
February 2007 - Summary of VOCs Exceeding Groundwater Remediation Objectives
OMC Plant 2

Location>> MW-529S W-003 W-005 W-006 W-007 W-008 W-009 W-010 W-012

_ Sample Date>> 2/23/2007 2/23/2007 2/19/2007 2/20/2007 211912007 2/20/2007 2/19/2007 2/19/2007 2/19/2007
Analyte Units Screening Level '
VOCs
1,1-DICHLOROETHYLENE g/l 7 84U 05U
1,2-DICHLOROETHANE g/l 0.12 u 84U 05U
1,4-DICHLOROBENZENE pg/L 0.5 U 84U 05U
ACETONE pg/L 700 u 84U 5U
BENZENE ' pg/L 0.35 u 84U 05U
CHLORODIBROMOMETHANE g/l 0.18 U 84U 05U
CHLOROETHANE pg/L 464 u 84U 05U
CHLOROFORM : pg/L 0.17 J 84U 05U
CIS-1,2-DICHLOROETHYLENE pgll 61 80 12
CHLORIDE) g/l 4.28 J 84U 05U
TETRACHLOROETHYLENE(PCE) ug/L 0.1 u 84U 05U
TRANS-1,2-DICHLOROETHENE pg/l 100 84U 05U
TRICHLOROETHYLENE ug/L 0.03 15 UJ 05U
VINYL CHLORIDE pg/L 0.02 45

Units are in micrograms per liter (pg/L).
Shaded results indicate an exceedance of remedial standard.
Bolded results indicate the analyte was detected.

.J = Value is estimated.

R = Result was rejected. }
U = The analyte was not detected.
indicates no limit identified
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TABLE 2-3
February 2007 - Summary of PCBs Exceeding Groundwater Remediation Objectives
OMC Plant 2
Location>> MW-517S
Sample Date>> 3/22/2007
Analyte Units Screening Level
PCBs
PCB-1248 (AROCHLOR 1248) gL 0.5
PCB-1260 (AROCHLOR 1260) - gL -

Units are in micrograms per liter (ug/L).

Shaded results indicate an exceedance of remedial standard.
Bolded results indicate the analyte was detected.

J = Value is estimated.

R = Result was rejected.

U = The analyte was not detected.

---" indicates no limit identified
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TABLE 24
February 2007 - Summary of Metals Exceeding Groundwater Remediation Objectives
OMC Plant 2

Location>> MW-011S  MW-014S  MW-015S MW-502D MW-502S MW-503D MW-504S  MW-505D MW-505S MW-506D MW-516S MW-518D MW-518S MW-520D MW-520S MW-521D MW-521S
Sample Date>> 2/23/2007  2/23/2007  2/22/2007 2/20/2007 2/20/12007 2/26/2007 2119/2007  2/22/2007 2/22/2007 2/26/2007  2/22/2007 2/22/2007 2/22/2007 212312007 2/23/2007  2/26/2007  2/26/2007
Analyte Units Screening Level
Dissolved Metals (Filtered)
IRON ug/L 5,000 2,570 2,260
MANGANESE pg/L 150 5235 25,

1,290
74,010

Location>> MW-506S MW-507S  MW-508S MW-510S MW-511S MW-5128 MW-5138  MW-514D MW-514S MW-516S  MW-526S MW-527D Mw-528D MW-528S MW-529D  MW-529S W-001

_ Sample Date>> 2/26/2007  2/21/2007  2/20/2007  2/22/2007  2/21/2007  2/21/2007  2/20/2007  2/21/2007 2/21/2007 2122/2007  2/21/2007  2/21/2007 2/21/2007 221/2007  2/23/2007  2/23/2007  2/26/2007
Analyte Units Screening Level :

Dissolved Metals (Filtered)

IRON : yg/L 5,000 3, 10U 79.8 1,680 10U 2,560 26.5J 4,180 10U
MANGANESE Hg/L 150 3 535 ['-ced0]  Fs70l 87 : Eono7dl  [5337]  [£404
Notes:

Units are in micrograms per liter (Hg/L).

Shaded results indicate an exceedance of remedial standard.
Bolded results indicate the analyte was detected.

J = Value is estimated.

R = Result was rejected.

U = The analyte was not detected.
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TABLE 2-4
February 2007 - Summary of Metals Exceeding Groundwater Remediati
OMC Plant 2
Location>> MW-522D  MW-523D0 MW-525D  MW-527S
Sample Date>>  2/22/2007  2/21/2007  2/21/2007  2/22/2007
Analyte Units Screening Level
Dissolved Metals (Filtered)
IRON pg/L 5,000
MANGANESE Hg/L 150
Location>> W-002 W-003 W-005 W-006 W-007 W-009 w-010 w-o11 W-012 W-013
Sample Date>>  2/26/2007 2/23/2007  2/19/2007 2/20/2007  2119/2007 2/19/2007 2119/2007 219/2007 -~ 2119/2007  2/20/2007
Analyte Units Screening Level
Dissolved Metals (Filtered)
IRON ug/L 5,000 1,350 3,370 410,000 1,130 7:840] 3,240
MANGANESE pg/L 150 . Y %248 112 » 146 5
Notes:

Units are in micrograms per'liter (pg/L).
} Shaded results indicate an exceedance of remedial standard.
\ Bolded results indicate the analyte was detected.
i J = Value is estimated.
\ R = Result was rejected.
! U = The-analyte was not detected.
|
|
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TABLE 2.5
September 2007 Summary of VOCs Exceeding Groundwater Remediation Objectives
OMC Plant 2
Location>>  MW-003D MW-003S MW-011D MW-011S MW.-014D MW-014D MW-014S MW-015D MW-015D MW-015S MW-500D

Sample Date>>  9/7/2007 9/7/2007 9/5/2007 9/5/2007 9/11/2007 9/11/2007 9/11/2007 . 9/11/2007 9/11/2007 9/111/2007 9/10/2007
Analyte Units Screening Level
VOCs
1,1,1-TRICHLOROETHANE ug/iL 200 10U 0.5U 40U 5U 05U 05U 05U 05U 05U 0.99 5U
1,1-DICHLOROETHANE g/l 700 10U 0.5U 40U 5U 05U 05U 0.5U 05U 05U 0.73 5U
1,1-DICHLOROETHYLENE ug/L 7 10U 05U 40U 6.7 0.5U 0.5U 05U 05U 05U 0.29 J 5U
1,2,4-TRICHLOROBENZENE gL 7.16 10U 05U 40U 5U 05U 05U 05U 05U 05U 05U 5U
1,4-DICHLOROBENZENE Hg/L 0.5 10U 05U 40U 5U 05U 05U 05U 05U 05U 05U 5U
BENZENE Mg/l 035 [ 180 05U 40U 50U [ o4 [ 85 05U 0.5U 05U 05U . 7.3
CHLOROETHANE g/l 464 10U 0.5U 40U 5U 05U 05U 05U 0.5U 0.5U 05U 5U
CHLOROMETHANE gL 158 10U 0.5U 40U 5U 05U 05U 0.5U 05U 05U 0.5U 5U
CIS-1,2-DICHLOROETHYLENE pg/L 61 10U 05U [ 230 J . 630 0.67 063 05U 05U 05U 18 1,700
CIS-1,3-DICHLOROPROPENE uglL 10U 05U 28J 5UJ 0.5J 0.5U 0.5 UJ 0.5J 0.5UJ 05U 5J
DICHLOROMETHANE (METHELYNE CHLORIDE) g/l 428 10U 0.5U 40U 5U 05U 05U 05U 0.5U 05U 05U 5U
M-DICHLOROBENZENE ug/L 183 10U 05U 40U 5U 05U 05U 05U 0.5U 05U 05U 5U
METHYLBENZENE ug/L 723 10 05U 40U 5U 05U 05U 05U 0.5U 05U 05U 5U
O-XYLENE (1,2-DIMETHYLBENZENE) ug/L 206 53J 05U 40U 5U 05U 05U 05U 0.5U 05U 05U 5U
TRANS-1,2-DICHLOROETHENE pg/L 100 10U 0.5U 40U 5U 05U 0.5U 05U 0.5U . 05U 0.51 45
TRICHLOROETHYLENE g/l 0.03 10U 05U 40U 5U 05U 05U 0.5U 05U 05U 29 5U
VINYL CHLORIDE g/l 0.02 10U os5U [ 52000 | 280, | = 18 | 19 05U 05U 05U 2.1 530,

Units are in micrograms per liter (pg/L).

Shaded results indicate an exceedance of remedial standard.
Bolded results indicate the analyte was detected.

J Value is estimated.

R Result was rejected.

U The analyte was not detected.

---" indicates no limit identified
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TABLE 2-5
September 2007 Summary of VOCs Exceeding Groundwater Remediation Objectives
OMC Plant 2 :
Location>>  MW-500S MW-501D MW-501S MW-502D MW-502D MW-502S MW-503D MW-504D MW-504D MW-504S MW-505D MW-505S

Sample Date>>  9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/10/2007 9/4/2007 9/7/2007 9/7/2007 9/7/2007 9/6/2007 9/6/2007
Analyte Units Screening Level
VOCs : »
1,1,1-TRICHLOROETHANE pg/L 200 05U 05U 05U 05U 05U 0.55 50 U 0.5U 05U 20U 500 U 0.5U
1,1-DICHLOROETHANE gL 700 0.5U 0.64 15 19 1.7 3.6 50 U 05U 05U 20U 500 U 05U
1,1-DICHLOROETHYLENE ug/L 7 05U 05U 05U 0.69 0.63 05U 50U 05U 05U 144 - 310J | 05U
1,2,4-TRICHLOROBENZENE ug/L 7.16 0.5U 05U 05U 05U 05U 05U 50 U 05U 05U 20U 500 U 05U
1,4-DICHLOROBENZENE g/l 0.5 05U 0.5U 05U 05U 05U 05U 50 U 05U 05U 20U 500 U 05U
BENZENE uglL 0.35 05U 05U 05U 05U 05U 0.26 J 50U 05U 05U 20U 500U 05U
CHLOROETHANE pg/L 4.64 05U 05U [ 84 05U 05U 0.91 50 U 05U 05U 20U 500 U
CHLOROMETHANE ug/L 158 05U 05U 05U 05U 05U 05U 50U 05U 05U 20U 500 U 05U
CIS-1,2-DICHLOROETHYLENE Hg/L 61 a4 0.3J 2t [T 110 94 41 [ 110,000J 21 25 73,7000 [ 31,000 05U
C1S-1,3-DICHLOROPROPENE g/l 0.5UJ 0.5UJ 0.5UJ 054 05 05U 50 J 05U 05U 20U 500 U 05U
DICHLOROMETHANE (METHELYNE CHLORIDE) ug/L 428 05U 05U 05U 05U 05U 05U 50 U 05U 05U 20U 500 U 05U
M-DICHLOROBENZENE g/l 183 05U 05U 05U 05U 05U 05U 50 U 05U 05U 20U 500 U 05U
METHYLBENZENE g/l 723 05U 0.5U 05U 0.5U 05U 05U 50 U 0.5U 05U 20U 500 U 05U
O-XYLENE (1,2-DIMETHYLBENZENE) ug/L 206 05U 0.5U 05U 05U 05U 05U 50 U 0.5U 05U 20U 500 U 05U
TRANS-1,2-DICHLOROETHENE pglL 100 0.28 J 0.5U 0.91 1.9 1.7 05U7 250 05U - 0.5U 16 J 500 U 05U
TRICHLOROETHYLENE g/l 0.03 05U 05U 05U '0.5U 05U 05U 50U 05U 05U so,ol ~7717,000] 05U
VINYL CHLORIDE ug/L 0.02 89 [ 17, | 89 [ T TTTaa] T T a4 U7 4e0000 [ 41 | 83 1. . 610] | 2,900 0.5U
Units are in micrograms per liter (ug/L).
Shaded results indicate an exceedance of remedial standard.
Bolded results indicate the analyte was detected.
J Value is estimated.
R Result was rejected.
U The analyte was not detected.
"---" indicates no limit identified
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TABLE 2-5
September 2007 Summary of VOCs Exceeding Groundwater Remediation Objectives
OMC Plant 2

Location>> MW-506D MW-506S MW-507D MW-507S MW-508D MW-508S MW-509D MW-509S MW-510D MW-5108 MW-511D MW-511S

Sample Date>> 9/6/2007 9/6/2007 9/4/2007 9/4/2007 9/11/2007 9/11/2007 9/11/2007 9/11/2007 9/7/2007 9/7/12007 9/7/12007 9/7/2007
Analyte Units Screening Level
VOCs
1.1,1-TRICHLOROETHANE Hg/L 200 1,000 U 0.43J 05U 05U o5U o5U 05U 05U os5U 0.48 J 05U 10
1,1-DICHLOROETHANE ua/l 700 1,000 U 0.53 05U 05U 05U 05U 0.27J 0.56 05U 0.34J 0.26 J 10
1,1-DICHLOROETHYLENE ug/l 7 1,000 U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 54
1,2,4-TRICHLOROBENZENE - Hg/L 7.16 1,000 U 05U 05U 05U 05U os5U 05U 05U 05U 05U 05U 10
1,4-DICHLOROBENZENE g/l 0.5 1,000 U 05U 05U 05U 05U 05U 05U 05U o5U o5UuU 05U 10
BENZENE ‘ Hg/L 0.35 1,000 U 05U 05U 0.5U 05U 05U 05U o5U o5U 05U 0.5U 10
CHLOROETHANE ug/L 4.64 1,000 U 05U 05U 05U 05U 05U 05U 05U os5Uu 05U 05U 10
CHLOROMETHANE ug/L 158 1,000 U 05U 05U 0.27J 05U 05U 05U 05U 05U 05U 05U 10
CIS-1,2-DICHLOROETHYLENE ' pg/L 61 120,000] 10 ~360] 1 0.32J 05U 0.5U 05U 1.4 0.7 2.1 05U 370
CIS-1,3-DICHLOROPROPENE ua/L -—- 1,000 U 05U 05U 05UJ 05U 0.5UJ 0.5UJ 0.5UJ 0.5UJ 05J 05U 10
DICHLOROMETHANE (METHELYNE CHLORIDE) Hg/L 4.28 E:_?OO J 05U 05U 0.36 J 05U 05U 05UV 05U o5U 05U 05U 10
M-DICHLOROBENZENE ug/L 183 1,000 U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 10
METHYLBENZENE Hg/L 723 1,000 U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 10
O-XYLENE (1,2-DIMETHYLBENZENE) Hg/L 206 1,000 U 05U 05U 05U 05U 05U 05U 05U 05U 05U 05U 10
TRANS-1,2-DICHLOROETHENE ug/L 100 . 5404 ] 05U 0.7 05U 05U 05U 05U 05U 05U 05U 05U 10
TRICHLOROETHYLENE Hg/L 0.03 1,000 U 42 05U 05U 05U 05U 05U ,  0.98 05U 3.2 05U [ 1,900
VINYL CHLORIDE g/l 0.02 " 21,000] 1700, | 330, [ 031J 0.29J 05U 05U 05U [T o085 6.3] 05U 10
Units are in micrograms per liter (pg/L).
Shaded results indicate an exceedance of remedial standard.
Bolded results indicate the analyte was detected.
J Value is estimated.
R Result was rejected.
U The analyte was not detected.
"---" indicates no limit identified
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TABLE 2-5
September 2007 Summary of VOCs Exceeding Groundwater Remediation Objectives
OMC Plant 2
Location>> MW-512D MW-512S MW-513D MW-5135 MW-514D MW-514S MW-515D MW-5158 MW-516D MW-516D MW-516S

Sample Date>> 9/5/2007 9/5/2007 9/5/2007 9/5/2007 9/5/2007 9/5/2007 9/11/2007 9/11/2007 9712007 9/7/2007 9/712007
Analyte Units Screening Level
VOCs '
1,1,1-TRICHLOROETHANE Ho/L 200 U 40U 5U 05U 05U 50 U 10U 05U 05U 2U 2U 0.5U
1,1-DICHLOROETHANE pg/L 700 u 40U 5U 0.33J 05U 50 U 10U 05U 05U 2U 2U 05U
1,1-DICHLOROETHYLENE pg/L 7 J 1200 ) 6 05U 05U 50 U 57J 05U 05U 2U 2U 05U
1,2,4-TRICHLOROBENZENE Hg/L 7.16 u 40U - 5U 05U 05U 50 U 10U 05U 0.5 UJ 2U 2U 05U
1,4-DICHLOROBENZENE Hg/L 0.5 u 40U 5U 05U 05U 50 U 10U 05U 0.5 UJ 2U 2U 05U
BENZENE Hg/L 0.35 u 40U 5U 05U 0.5U 50 U 10U [ 71704 05U 460 450, 05U
CHLOROETHANE Hg/L 4.64 u 40U 5U 05U 05U 50 U 10U 05U 0.5U 2U 2U 05U
CHLOROMETHANE Hg/L 158 U 40U 5U 05U 0.5U 50 U 10U 05U 05U 2U 2U 05U
ClS-1,2-DICHLOROETHYLENE pg/L 61 [ 7 120,000J 1,100] 0.73U 05U [ 43000 [ 1,900 05U 05U 2U 2U 0.57 J
CIS-1,3-DICHLOROPROPENE pgiL u 29J 5U 0.5 UJ 05U 50 UJ 6.6J 0.5 UJ 0.5 UJ 1.5J 2U 0.38 J
DICHLOROMETHANE (METHELYNE CHLORIDE)  pg/L 4.28 U 40U 5U 05U 0.26 J 50 U 10U 05U 05U 28U 26U 05U
M-DICHLOROBENZENE pgiL 183 U 40U 5U 05U 0.5U 50 U 10U 05U 0.5 UJ 2U 2U 05U
METHYLBENZENE pgiL 723 u 40U 5U 05U 05U 50 U 10U 05U 05U 7.9 8.3 05U
O-XYLENE (1,2-DIMETHYLBENZENE) pg/L 206 u 40U 5U 05U 05U 50 U 10U 05U 05U 2U 2U 0.5U
TRANS-1,2-DICHLOROETHENE pg/L 100 u 94J 4.9J 05U 05U 50 U 6.5J 05U 05U 2U 2U 0.5U
TRICHLOROETHYLENE g/l 0.03 40U [ T "”‘8’607; 05U 05U 50 U 890/ 05U 05U 2U 2U 05U
VINYL CHLORIDE g/l 0.02 u oo 13,000 S 13 2.8 05U | 7,300 " 3,300 05U 05U 2U 2U [ T34

Units are in micrograms per liter (pg/L).

Shaded results indicate an exceedance of remedial standard.

Bolded results indicate the analyte was detected.
J Value is estimated.

R Result was rejected.

U The analyte was not detected.

---" indicates no limit identified
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TABLE 25
September 2007 Summary of VOCs Exceeding Groundwater Remediation Objectives
OMC Plant 2
Location>>  MW-517S MW-518D MW-518S MW-519D MW-519S MW-520D MW-520S MW-521D MW-521S MW-522D MW-522D

Sample Date>>  9/5/2007 9/6/2007 9/6/2007 9/6/2007 9/6/2007 9/6/2007 9/6/2007 9/6/2007 9/6/2007 9/6/2007 9/6/2007
Analyte Units Screening Level '
VOCs
1,1,1-TRICHLOROETHANE Hg/L 200 05U 100 U 05U 05U 05U 400 U 20U 20 U 05U 400 U 200 U
1,1-DICHLOROETHANE ugiL 700 0.44J 100 U 2.1 05U 0.44 J 400 U 20 U 20 U 0.81J 400 U 200 U
1,1-DICHLOROETHYLENE ug/L 7 05U 100 U 0.31J 05U 05U [~ 27100 - - 49J- - 170] 05U 71000
1,2,4-TRICHLOROBENZENE g/l 7.16 0.31J 100 U 05U 05U 05U 400 U 20U 20U 05U 400 U 200 U
1,4-DICHLOROBENZENE ug/L 0.5 A 100 U 05U 05U 0.39J 400 U 20U 20U 05U 400 U 200 U
BENZENE g/ 0.35 o5y 100 U 05U 0.5U 05U 400 U 20U 20U 05U 400 U 200 U
CHLOROETHANE pa/L 4.64 05U 100 U 05U 05U | 610 400 U 20U 20U 05U 400 U 200 U
CHLOROMETHANE ug/L 158 0.5U 100 U 05U 05U 05U 400 U 20 U 20 U 0.5U 400 U 200 U
CiS-1,2-DICHLOROETHYLENE pg/L 61 05U { - 9,000 47 05U 1.2 [ 60,0000 [ . 2200 [ 6,300 3.7J [ 250000 [ 20,000
CIS-1,3-DICHLOROPROPENE ug/L 05U 100 U 0.5 UJ 05U 0.26 J 400 U 20U 20U 05U 400 U 200 U
DICHLOROMETHANE (METHELYNE CHLORIDE) g/l 4.28 05U 100 U 05U 05U 0.65U 600 U 20U 20U 05U 400 U 200 U
M-DICHLOROBENZENE ug/L 183 0.67 100 U 05U 05U 0.3J 400 U 20U 20U 05U 400 U 200 U
METHYLBENZENE Hg/L 723 05U 100 U 05U 05U 05U 400 U 20U 20 U 05U 400 U 200 U
O-XYLENE (1,2-DIMETHYLBENZENE) ug/L 206 05U 100 U 05U 05U 05U 400 U 20U 20 U 05U 400 U 200 U
TRANS-1,2-DICHLOROETHENE Hg/L 100 0.5U 100 U 0.5U 05U 05U i’“’ T 3200 ] 20U 31 05U 400U [ 180J
TRICHLOROETHYLENE Hg/L 0.03 05U 100U {14l 05U 05U | 31,000( 20U | 1,300 05U [ 100,0000 | 81,000
VINYL CHLORIDE g/l 0.02 707 75000 310J | 05U 7 T 0.620 | 5,500 490 ' 1,800, |  92J - 960 | © 900;

Units are in micrograms per liter (ug/L).

Shaded results indicate an exceedance of remedial standard.
Bolded results indicate the analyte was detected.

J Value is estimated.

R Result was rejected.

U The analyte was not detected.

"---" indicates no limit identified
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TABLE 2-5
September 2007 Summary of VOCs Exceeding Groundwater Remediation Objectives
OMC Plant 2 .
Location>>  MW-522§ MW-523D MW-523S MW-524S MW.524S MW-525D MW-525S MW-526D MW-5265 MW-527D

Sample Date>> 9/6/2007 9/412007 9/412007 9/4/2007 9/4/2007 9/4/2007 9/4/2007 9/4/2007 9/4/2007 9/5/2007 '
Analyte Units Screening Level ‘
VOCs
1,1,1-TRICHLOROETHANE ug/L 200 5U 500 U 05U 05U 05U 50U 05U 05U 25U 5U -
1,1-DICHLOROETHANE g/l 700 : 5U 500 U 05U 05U 05U 50U 05U 05U 25U 5U .
1,1-DICHLOROETHYLENE Hg/L 7 5U [~ 2504 ] 05U 05U 05U [ 150J 1 05U 05U 25U 5U
1,2,4-TRICHLOROBENZENE ug/L 7.16 5U 500 U 05U 05U 05U 50U 0.5U 05U 25U 5U
1,4-DICHLOROBENZENE Hg/L 0.5 5U 500 U 05U 05U 05U 50U 05U 05U 25U 5U '
BENZENE ugiL 0.35 5U 500 U 05U 05U 05U 50 U 05U 05U 25U 5U
CHLOROETHANE ug/L . 464 5U 500 U 05U 05U 05U 50 U 05U 05U 25U 5U
CHLOROMETHANE g/l 158 5U - 500U 05U 05U 05U 50 U 05U 05U 25U 5U ,
CIS-1,2-DICHLOROETHYLENE pg/L 61 [~ 300 [ - 73,000 18 [ a0l | 1100 | 5,900 55 1MJ 300 120 /|
CIS-1,3-DICHLOROPROPENE ug/L 5U 500 UJ - 05U 05U 05U 50 U 05U 05U 25U 5UJ
DICHLOROMETHANE (METHELYNE CHLORIDE)  pg/L 4.28 5U 500 U 05U 05U 05U 50 U 05U 05U 25U 5U
M-DICHLOROBENZENE ug/L 183 5U 500 U 05U 05U 05U 50 U 05U 05U 25U 5U l
METHYLBENZENE gL 723 - 5U 500 U 05U 05U 05U 50 U 05U - 05U 25U 5U
O-XYLENE (1,2-DIMETHYLBENZENE) g/l 206 5U 500 U 05U 05U 05U 50U 05U 05U 25U 5U
TRANS-1,2-DICHLOROETHENE ug/L 100 50 {3104 | 05U 1.8 1.7 56 J 1.3 05U 4.7 5U !
TRICHLOROETHYLENE © uglt 0.03 _5U 150,000}__;§‘f'*'“’ 38 [ foo] " 110] | 260000 | "~ 150 05U : - 150, 55U l
VINYL CHLORIDE pg/L 0.02 1,500] | 4704 | 05U 05U 05U | 1,400/ 05U [ 460 | 1 [ 71,900]

Units are in micrograms per liter (pg/L.).

Shaded results indicate an exceedance of remedial standard.
Bolded results indicate the analyte was detected.

J Value is estimated.

R Result was rejected.

U The analyte was not detected.

---" indicates no limit identified

Page 6 of 6
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TABLE 2-6
September 2007 Summary of PCBs Exceeding Groundwater Remediation Objectives
OMC Plant 2
Location>> MW-517S
Sample Date>> 9/12/12007
Analyte Units Screening Level
PCBs
PCB-1016 (AROCHLOR 1016) ug/L 0.5 f Q04

Units are in micrograms per liter (ug/L).

Shaded results indicate an exceedance of remedial standard.
Bolded results indicate the analyte was detected.

J = Value is estimated.

R = Result was rejected.

U = The analyte was not detected.

---" indicates no limit identified

Page 1 of 1




MW-015S MW-500D
9/11/2007 9/10/2007

MW-502D
9/10/2007

L 5470471 1,

331 1100 )

372 161

15,800 -

MW-521S MW-522D
9/6/2007 9/6/2007

MW-524S
9/12/2007

2400 . 7,460
185 ~ 67.2UB

10U
04U

TABLE 2-7
September 2007 Summary of Metals Exceeding Groundwater Remediation Objectives
OMC Plant 2
Location>> MW-003D
Sample Date>>  9/7/2007
Analyte Units Screening Level
Dissolved Metals (Filtered)
IRON ug/L 5,000 2,310
MANGANESE pg/L 150 55 UB
Location>> MW-516S
Sample Date>> 9/12/2007
Analyte Units Screening Level
Dissolved Metals (Filtered)
IRON pg/L 5,000 2,230
MANGANESE pg/L 150 77705
Notes:

Units are in micrograms per liter (ug/L).

Shaded results indicate an exceedance of remedial standard.
Bolded results indicate the analyte was detected.

J = Value is estimated.

R = Result was rejected.

U = The analyte was not detected.

Page 1 of 2




TABLE 2-7
September 2007 Summary of Metals Exceeding Groundwater Remediat
OMC Plant 2
Location>> MW-502S MW-503D MW-504D MW-504D MW-504S MW-505D MW-505S MW-506D MW-506S MW-507D MW-507S
Sample Date>> 9/10/2007 9/4/2007 9/13/2007 9/13/2007 9/13/2007 9/12/2007 9/12/2007 9/6/2007 9/6/2007 9/4/12007 9/4/2007
Analyte Units Screening Level
Dissolved Metals (Filtered)
IRON Hg/L 5,000 4,580 | 52,000 ! 4,640 4,770 1,500  ..9,800 . 11,700 J ..~ 23,000 = 3,580
MANGANESE ug/L 150 P10 804 62.3 669 = 479 83 T Te04UB 180 1 117 UB:T !
Location>> MW-525D MW-5258 MW-526D MW-526S MW-527D MW-5278 MW-527S MW-528D MW-528S MW-529D MW-529S
Sample Date>>  9/4/2007 9/4/2007 9/4/2007 9/4/2007 9/5/2007 9/5/2007 9/5/2007 9/5/2007 9/5/2007 9/5/2007 9/5/2007
Analyte Units Screening Level
Dissolved Metals (Filtered)
IRON g/l 5,000 3,650 10U 4,810 10U * 990 @ 10U 10U | 13,000 ¢ 2404 4,580 10U
MANGANESE pg/L 150 ' 380 ., 104UB 127 682UB: 262 - 644 ' 567 '219J- 1,030 155 . 405
Notes:

Units are in micrograms per liter (pg/L).
‘ Shaded results indicate an exceedance of remedial standard.
} Bolded results indicate the analyte was detected.
| J = Value is estimated.
‘ R = Result was rejected.
! U = The analyte was not detected.

| - : ' Page 2 of 2




TABLE 3-1
February 2007 - Site Parameters to Screen for Anaerobic Biodegradation Processes in the Shallow and Deep Aquifer in Area 2
OMC Plant 2

Preferred Non-Elevated VOC Area’ Highest VOC Area in Shallow* Highest VOC Area in Deep’

Concentration Number of Number of

Indicating Frequency Range in Frequency Rangein - Samples in Frequency Range in Samples in

Anaerobic of Concentration of Concentration Preferred of Concentration Preferred
Analysis Biodegradation® Detection (mg/L) Detection (mgiL) Range Detection (mg/L) Range
Oxygen(mg/L) < 0.5 mg/L 12/12 0.18 9.41 6/6 0.13 8.46 2 5/5 0.24 2.00" 2
Nitrate (mg/L) <1 mg/L 6/12 NA 0.39 5/6 NA 18 4 NA 0.1 0.81 5
Iron 11 (mg/L) >1 mg/L 12/12 0.01 10 3/6 ND 2.56 2 5/5 ND 5.38 4
Sulfate (mg/L) < 20 mg/L 12/12 82 280 6/6 31 100 0 5/5 10 200 1
Sulfide (mgiL) > 1 mgiL 112 NA 1.4 0/6 NA NA NA 0/5 NA NA NA
Methane (mg/L) > 0.5 mg/L 12/12 0.00027 1.9 6/6 0.0022 0.11 0 5/5 0.16 1.5 A
quidation Reduction Potentiaf (mV) <-100 mv 12/12 -286.2 142.9 6/8 -125.0 | 160.0 0 5/5 -1425 | -69.3 2
pH 5<pH<9 12/12 6.5 8.15 6/6 6.81 7.57 6 5/5 7.16 7.40 5
TOC (mg/L) > 20 mg/L 12/12 1 21 4/6 0.79 9 0 4/5 3.3 8.8 0
Temperature (degrees Celsius) >20C 12/12 249 11.17 6/6 4.86 7.74 0 515 9.54 12.05 0
Alkalinity (mg/L) > 2x background 12/12 97 690 6/6 280 470 0 5/5 310 450 0
Chloride (mg/L) > 2x background 12/12 2.8 1800 6/6 3.2 330 0 5/5 55 300 0
BTEX (mg/L) > 0.1 mg/L 3/12 NA 0.21 2/6 NA 0.0004 0 2/5 NA 0.0007 0
Tetrachloroethene (mg/L) NA 0/12 NA NA 0/6 NA NA NA 1/5 NA 0.0007 NA
Trichloroethene (mg/L) NA 2/12 NA 0.0065 6/6 0.17 2.3 NA 4/5 ND 210 NA
cis-1,2-dichloroethene (mg/L) NA 9/12 ND 240 6/6 0.014 3.9 NA 5/5 0.0089 70 NA
trans-1,2-dichloroethene (mg/L.) NA 312 " ND 0.66 4/6 ND 0.034 NA 2/5 ND 0.07 NA
Vinyl chloride (mg/L) NA 9/12 ND 30 36 ND 04 NA 5/5 0.051 0.79 NA
1,1,1-trichloroethane (mg/L) NA 1712 ND 0.0003 1/6 ND 0.0005 NA 0/5 NA NA NA
1,1-dichloroethane (mg/L) NA 3/12 ND 0.23 3/6 ND 0.016 NA 3/5 ND 0.58 NA
Chloroethane (mg/L) NA 0/12 NA NA 1/6 ND 0.0003 NA 0/5 NA NA NA
Ethene (mg/L) >0.01 mg/L 6/12 ND 0.29 2/6 ND 0.33 1 4/5 ND 0.12 3
Ethane (mg/L) : > 0.01 mg/L 2/12 ND 0.0052 2/6 ND 0.25 1 4/5 ND 0.0041 0

'Results from shallow monitoring wells where TCE was not detected. Monitoring wells MW-500S, MW-506S, MW-507S, MW-508S, MW-3S.
'Results from deep monitoring wells where TCE was not detected. Monitoring wells MW-500D, MW-506D, MW-507D. MW-508D, W-6, W-7, MW-3D.
2Results from monitoring wells MW-504S, MW-511S, MW-523S, MW-524S, MW-525S, MW-526S

3 Results from monitoring wells MW-504D, MW-511D, MW-523D, MW-525D, MW-526D

“See Table 2.3 in Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water, EPA/600/R-98/128.

ND = Not Detected

NA = Not Applicable

BTEX concentration is the sum of the detected concentrations only.




TABLE 3-2 >
February 2007 - Screening for Anaerobic Biodegradation Processes and Interpretation of Screening Results in Area =
OMC Plant 2
Preferred Concentration Points Awarded Points Awarded
Indicating Anaerobic : for Shallow for Deep
Analysis Biode_g!radation1 Interpretation’ Value' Aquifer'? Aqulfer"2
Oxygen (mg/L) <0.5mg/L ' Tolerated, suppresses the reductive pathway at higher concentrations. 3 0 0
Oxygen (mg/L) >5mg/L Not tolerated, however, VC may be oxidized aerobically. -3 -3 0
Nitrate (mg/L) <1mg/L At higher concentrations, may compete with reductive pathway. 2 2 2
Iron Il > 1 mg/L Reductive pathway possible; VC may be oxidized under Fe (lll)-reducing 3 0 3
conditions.
Sulfate {mg/L) : <20 mg/L At higher concentrations, may compete with reductive pathway. 2 0 0
Sulfide (mg/L) > 1 mg/L Reductive pathway possible. 3 0 0
Methane (mg/L) <0.5mg/L VC oxidizes. 0 0 0
Methane (mg/L) >0.5mg/L Ultimate reductive daughter product, VC accumulates. 3 0 0
Oxidation Reduction Potential (mV) <50 mVv Reductive pathway possible. 1 1 1
Oxidation Reduction Potential (mV) <-100 mV Reductive pathway likely. 2 0 0
pH : 5<pH<9 Optimal range for reductive pathway. 0 0 0
pH : 5>pH>9 Outside optimal range for reductive pathway. -2 0 0
TOC (mglL) . : > 20 mg/L Carbon and energy source; drives dechlorination; can be natural or 2 0 0
anthropogenic. :
Temperature (degrees Celsius) >20C At T .20C, biochemical process is accelerated. 1 0 0
Alkalinity (mg/L) > 2x background Results from interaction between CO, and aquifer materials. 1 0 0
Chloride (mg/L) > 2x background Daughter product of organic chlorine. 2 0 0
BTEX (mg/L) > 0.1 mg/L Carbon and energy source; drives dechlorination. 2 0 0
Tetrachloroethene (mg/L) NA Material released. 0 0 0
Trichloroethene (mg/L) NA Material released. 0 0 0
Trichloroethene (mg/L) NA Daughter product of PCE. 2 0 0
Dichioroethene (mg/L) NA Daughter product of TCE; If cis is > 80% of total DCE it is likely a 2 2 2
: daughter product, 1,1ADCE can be chemical reaction product of TCA.
Vinyl chloride (mgi/L) NA Daughter product of DCE. 2 2 2
1,1,1-trichloroethane (mg/L) NA Material released. 0 0 0
1,1-dichloroethane (mg/L) : NA Daughter product of TCA under reducing conditions. 2 2 2
Chioroethane (mg/L) NA Daughter product of DCA or VC under reducing conditions. 2 0 0
Ethene (mg/L) >0.01 mg/L Daughter product of VC/ethene. 2 0 2
Ethane (mg/L) > 0.01 mg/L Daughter product of VC/ethene. 2 0 0
Ethene (mg/L) > 0.1 mg/L Daughter product of VC/ethene. 3 0 0
Ethane (mg/L) > 0.1 mg/L Daughter product of VC/ethene. 3 0 0
SCORE: 6 14
INTERPRETATION (6 to 14): LIMITED EVIDENCE FOR

ANAEROBIC BIODEGRADATION OF
CHLORINATED ORGANICS

" See Table 2.3 in Technical Protocol for Evaluating Natural Aftenuation of Chlorinated Solvents in Ground Water , EPA/600/R-98/128.
“ Points awarded only when 50 percent or more of results for a particular parameter for the wells indicated were at the preferred concentration.
NA = Not applicable.



TABLE 3-3
February 2007 - Site Parameters to Screen for Anaerobic Biodegradation Processes in the Shallow and Deep Aquifer in Area 4
OMC Plant 2

Preferred Non-Elevated VOC Area’ Highest VOC Area in Shallow’ Highest VOC Area in Deep

Concentration _ Number of Number of

Indicating Frequency Range in Frequency Range in Samples in Frequency Range in Samples in

Anaerobic of Concentration of Concentration Preferred of Concentration Preferred
Analysis Biodegradation* Detection {mg/L) Detection {mg/L) Range Detection (mg/L) Range
Oxygen(mg/L) <0.5 mg/L 10/10 0.16 9.41 6/6 0.21 1.49 2 6/6 0.22 2.00 5
Nitrate (mg/L) <1 mg/L 10/10 ND 0.39 5/6 ND 0.55 5 1/6 ND 0.15 1
Iron Il (mg/L.) > 1 mg/L 10/10 0.0131 5.8 3/6 ND 2.57 1 6/6 3.95 13.5 6
Sulfate (mg/L) <20 mg/L 9/10 ND 340 6/6 23 88 0 6/6 110 1200 0
Suifide (mg/t) > 1 mg/L 2110 ND 1.4 0/6 NA NA NA 0/6 NA NA NA
Methane (mg/L) > 0.5 mg/L 10/10 0.0003 11 6/6 0.0034 1.1 3 6/6 0.39 1.7 3
Oxidation Reduction Potentiaf (mV) <-100 mv 10/10 -286.2 142.9 6/6 -111.9 | 218.6 1 6/6 -136.5 | 114.6 3
pH 5<pH<9 10/10 6.7 8.15 6/6 6.9 7.28 6 6/6 6.79 7.26 6
TOC (mg/L) > 20 mg/L 10/10 1.3 55 5/6 ND 54 0 6/6 3.2 18 0
Temperature (degrees Celsius) >20C 10/10 4.1 10.82 6/6 4.65 7.01 0 6/6 8.71 12.84 0
Alkalinity (mg/L) > 2x background 10/10 280 1000 6/6 340 490 0 6/6 370 480 0
Chloride {mg/L) > 2x background 10/10 2.8 2100 6/6 12 130 0 6/6 140 270 0
BTEX (mg/L) > 0.1 mg/L 4/10 ND 1.74 1/6 ND 0.0009 0 0/6 NA NA NA
Tetrachloroethene (mg/L) NA 0/10 NA NA 2/6 ND 0.0002 NA 0/6 NA NA NA
Trichloroethene (mg/L) NA 1/10 ND 0.0011 6/6 0.022 1.2 NA 516 ND 0.5 NA
cis-1,2-dichloroethene (mg/L) NA 5/10 ND 0.4 6/6 0.012 2.6 NA 6/6 0.0047 8 NA
trans-1,2-dichloroethene (mg/L) NA 1/10 ND 0.0002 3/6 0.0076 | 0.017 NA 3/6 ND 0.019 NA
Viny! chloride (mg/L) NA 5/10 ND 0.12 6/6 0.029 1.8 NA 6/6 0.12 5 NA
1,1,1-trichloroethane (mg/L) NA 0/10 NA NA 2/6 ND 0.0013 NA 0/6 NA NA NA
1,1-dichloroethane (mg/L) NA 1/10 ND 0.0003 4/6 ND 0.017 NA 2/6 ND 0.0012 NA
Chloroethane (mg/L) NA 0/10 NA NA 0/6 NA NA NA 0/6 NA NA NA
Ethene (mg/L) >0.01 mg/L 2/10 ND 0.0017 3/6 ND 0.014 1 6/6 0.14 0.36 6
Ethane (mg/t.) >0.01 mg/L 3/10 ND 0.002 5/6 ND 1.2 4 6/6 0.0005 | 0.022 2

"Results from shallow monitoring wells where TCE was not detected. Monitaring wells MW-507S, MW-5138, MW:-515S, MW-516S, MW-38
'Results from deep monitoring wells where TCE was not detected. Monitoring wells MW-507D, MW-513D, MW-515D, MW-516D, MW-3C

2Results from monitoring wells MW-11S, MW-512S, MW-514S, MW-527S, MW-528S, MW-529S
® Results from monitoring wells MW-11D, MW-512D, MW-514D, MW-5270, MW-528D, MW-529D

“See Table 2.3 in Technical Protocol for Evaluating Natural Attenuation of Chiorinated Solvents in Ground Water, EPA/600/R-98/128.

ND = Not Detected
NA = Not Applicable

BTEX concentration is the sum of the detected concentrations only.



TABLE 3-4
February 2007 - Screening for Anaerobic Biodegradation Processes and Interpretation of Screening Results in Area 4
OMC Plant 2
Preferred Concentration Points Awarded Points Awarded
Indicating Anaerobic : for Shallow for Deep
Analysis Biodegradation' Interpretation’ Value' Aquifer'? Aquifer'?
Oxygen (mg/L) < 0.5 mg/L Tolerated, suppresses the reductive pathway at higher concentrations. 3 0 3
Oxygen (mg/L) >5mg/L Not tolerated, however, VC may be oxidized aerobically. -3 0 0
Nitrate (mg/L) <1mg/L At higher concentrations, may compete with reductive pathway. 2 2 0
Iron i > 1'mg/L Reductive pathway possible; VC may be oxidized under Fe (lil)-reducing 3 0 3
: conditions.
Sulfate (mg/L) ' <20 mg/L At higher concentrations, may compete with reductlve pathway 2 0 0
Sulfide (mg/L) >1mg/lL - Reductive pathway possible. 3 0 0
Methane (mg/L) <0.5mg/L VC oxidizes. 0 0 0
Methane (mg/L) >0.5mg/L Ultimate reductive daughter product, VC accumulates. 3 3 3
Oxidation Reduction Potential (mV) <50 mV Reductive pathway possible. 1 1 1
Oxidation Reduction Potential (mV) <-100 mV Reductive pathway likely. 2 0 2
pH 5<pH<9 Optimal range for reductive pathway. 0 0 0
pH 5>pH>9 Outside optimal range for reductive pathway. 2 0 0
TOC (mgiL) > 20 mg/L Carbon and energy source; drives dechlorination; can be natural or 2 0 0
anthropogenic.
Temperature (degrees Celsius) >20C At T .20C, biochemical process is accelerated. 1 0 0
Alkalinity (mg/L) > 2x background Results from interaction between CO, and aquifer materials. 1 0 0
Chloride (mg/L) > 2x background Daughter product of organic chlorine. 2 0 0
BTEX (mg/L) > 0.1 mg/L Carbon and energy source; drives dechlorination. 2 0 0
Tetrachloroethene (mg/L) NA Material released. 0 0 0
Trichloroethene (mg/L) NA Material released. 0 0 0
Trichloroethene (mg/L) NA Daughter product of PCE. 2 0 0
Dichloroethene (mg/L) NA Daughter product of TCE; If cis is > 80% of total DCE it is likely a daughter 2 2 2
product, 1,1DCE can be chemical reaction product of TCA.

Vinyl chloride (mg/L) NA Daughter product of DCE. 2 2 2
1,1,1-trichloroethane (mg/L) NA Material released. 0 0 0
1,1-dichloroethane (mg/L) NA Daughter product of TCA under reducing conditions. 2 2 0
Chloroethane (mg/L) . NA Daughter product of DCA or VC under reducing conditions. 2 0 0
Ethene (mg/L) > 0.01 mg/L Daughter product of VC/ethene. 2 2 2
Ethane (mg/L) ) >0.01 mgiL Daughter product of VC/ethene. 2 0 .0
Ethene (mg/L}) > 0.1 mg/L Daughter product of VC/ethene. 3 0 3
Ethane (mg/L) > 0.1 mg/t. Daughter product of VC/ethene. 3 0 0

: SCORE: 14 21

INTERPRETATION (6 to 14): LIMITED EVIDENCE FOR

ANAEROBIC BIODEGRADATION OF

CHLORINATED ORGANICS
INTERPRETATION (>20): STRONG EVIDENCE FOR

ANAEROBIC BIODEGRADATION OF
CHLORINATED SOLVENTS

"'See Table 2.3 in Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water , EPA/600/R-98/128.
“ Points awarded only when 50 percent or more of results for a particular parameter for the wells indicated were at the preferred concentration.
NA = Not applicable.




TABLE 3-5
February 2007 - Site Parameters to Screen for Anaerobic Biodegradation Processes in the Shallow and Deep Aquifer in Area 5
OMC Plant 2

Preferred Non-Elevated VOC Area’ Highest VOC Area in Shallow* Highest VOC Area in Deep’

Concentration Number of Number of

Indicating Frequency Range in Frequency Range in Samples in Frequency Range in Samples in

Anaerobic of Concentration of Concentration Preferred of Concentration Preferred
Analysis Biodegradation* Detection {mg/L) Detection {mg/L) Range Detection {mg/L) Range
Oxygen{mg/L) < 0.5 mg/t 10/10 0.17 4.7 6/6 0.33 4.03 4 77 0.19 6.94 4
Nitrate (mg/L) <1 mg/L 3/10 ND 0.26 0/6 NA NA NA 177 ND 0.17 0
Iron Il {mg/L) > 1 mg/L 10/10 1.68 157 6/6 - 1.73 11.56 6 717 4.62 51.5 7
Sulfate (mg/L) <20 mg/L 9/10 ND 430 6/6 3 120 2 77 64 1000 0
Sulfide (mg/L) > 1 mg/L 0/10 NA NA 0/6 NA NA NA 0/7 NA NA NA.
Methane (mg/L) > 0.5 mg/L 9/10 ND 4.6 6/6 0.0008 3.9 3 77 0.41 1.6 6
Oxidation Reduction Potentiaf® (mV) <-100 mvV 10/10 -142.5 56.6 6/6 779 -119.1 2 777 -94.2 19.8 0
pH 5<pH<9 10/10 6.65 7.86 6/6 6.8 7.46 6 717 6.65 7.22 7
TOC (mg/L) > 20 mg/L .10/10 0.85 7.3 6/6 ND 5.6 0 777 ND 10 0
Temperature (degrees Celsius) >20C 10/10 3.96 11.34 6/6 7.91 11.60 0 mn 8.62 12.97 0
Alkalinity (mg/L) > 2x background 10/10 - 280 470 6/6 220 450 0 77 350 420 0
Chloride (mg/L) > 2x background 10/10 63 290 6/6 100 310 0 77 240 440 0
BTEX (mg/L) > 0.1 mg/L 0/10 NA NA 0/6 NA NA NA 27 ND 0.0124 0
Tetrachloroethene (mg/L) NA 0/10 NA NA 0/6 NA NA NA7 07 NA NA NA7
Trichloroethene (mg/L) NA 2/10 0.0011 0.016 3/6 0.003 | 0.0037 NA’ 6/7 0.004 44 NA’
cis-1,2-dichloroethene (mg/L) NA 9/10 ND 0.18 5/6 ND 0.11 NA’ 717 8.5 240 NA’
trans-1,2-dichloroethene (mg/L) NA 2/10 ND 0.0011 1/6 ND 0.0007 NA’ 5/7 ND 0.66 NA’
Vinyl chloride (mg/L) NA 8/10 ND 0.13 5/6 ND 0.15 NA7 777 0.2 30 NA’
1,1,1-trichloroethane (mg/L) NA 2110 ND 0.0002 1/6 ND 0.0003 NA’ 0/7 NA NA NA’
1,1-dichloroethane (mg/L) NA 7110 ND 0.019 5/6 ND | 0.0025 NA’ 2/7 ND | 0.017 NA7
Chloroethane (mg/L) NA 7110 ND 0.023 116 ND | 0.0022 NA’ or7 ND ND NA7
Ethene (mg/L) >0.01 mg/L 8/10 ‘ND 0.0065 6/6 ND 0.022 2 717 0.059 0.69 7
Ethane (mg/L) > 0.01 mg/L 6/10 ND 0.069 6/6 ND 0.36 2 - 777 0.0008 | 0.056 1

"Results from shallow monitoring wells where TCE was not detected. Monitoring wells MW-502S, MW-513S, MW-5198

'Results from deep monitoring wells where TCE was not detected. Monitoring wells MW-502D, MW-513D, MW-519D, W-9, W-10, W-11, W-12
2 Results from monitoring wells MW-5053, MW-506S, MW-518S, MW-520S, MW-521S, MW-522S

3 Results from monitoring wells MW-503D, MW-505D, MW-506D, MW-518D, MW-520D, MW-521D, MW-522D
4See Table 2.3 in Technical Protocol for Evaluating Natural Attenuation of Chlorinated Sol

ND = Not Detected
NA = Not Applicable

BTEX concentration is the sum of the detected concentrations only.

vents in Ground Water, EPA/600/R-98/128.




TABLE 3-6
February 2007 - Screening for Anaerobic Biodegradation Processes and Interpretation of Screening Results in Area £
OMC Plant 2
Preferred Concentration Points Awarded Points Awarded
Indicating Anaerobic . for Shallow for Deep
Analysis Biodegradation' Interpretation’ Value' Aquifer'? Aquifer'?

Oxygen (mg/L) <0.5mg/lL Tolerated, suppresses the reductive pathway at higher concentrations. .3 3 3
Oxygen (mg/L) > 5 mg/L Not tolerated, however, VC may be oxidized aerobically. -3 0 0
Nitrate (mg/L) <1 mg/L At higher concentrations, may compete with reductive pathway. 2 0 0
Iron Il >1mg/L -Reductive pathway possible; VC may be oxidized under Fe (ll1)-reducing 3 3 3

conditions.
Sulfate (mg/L) <20 mg/L At higher concentrations, may compete with reductive pathway. 2 0 0
Sulfide (mg/L) > 1 mg/L Reductive pathway possible. 3 0 0
Methane (mg/L) < 0.5 mg/l VC oxidizes. 0 0 0
Methane (mg/L) >0.5mg/L Ultimate reductive daughter product, VC accumulates. 3 3 3
Oxidation Reduction Potential (mV) <50 mV Reductive pathway possible. 1 1 1
Oxidation Reduction Potential (mV) <-100 mV Reductive pathway likely. ' 2 0 0
pH 5<pH<9 - Optimal range for reductive pathway. 0 0 0
pH 5>pH>9 Outside optimal range for reductive pathway. -2 0 0
TOC (mg/L) > 20 mg/L Carbon and energy source; drives dechlorination; can be natural or 2 0 0

anthropogenic. .
Temperature (degrees Celsius) >20C At T .20C, biochemical process is accelerated. 1 0 0
Alkalinity (mg/L) > 2x background Results from interaction between CO, and aquifer materials. 1 0 0
Chloride (mg/L) > 2x background Daughter product of organic chlorine. 2 0 0
BTEX (mg/L) > 0.1 mg/L Carbon and energy source; drives dechlorination. 2 0 0
Tetrachloroethene (mg/L) NA Material released. 0 0 0
Trichloroethene (mg/L) NA Material released. 0 0 0
Trichloroethene (mg/L) NA Daughter product of PCE. 2 0 0
Dichloroethene (mg/L) NA Daughter product of TCE; If cis is > 80% of total DCE it is likely a 2 2 2

daughter product, 1,1DCE can be chemical reaction product of TCA.
Vinyl chloride (mg/L) "NA Daughter product of DCE. 2 2 2
1,1,1-trichloroethane (mg/L) NA Material released. . 0 0 0
1,1-dichloroethane (mg/L) NA Daughter product of TCA under reducing conditions. 2 2 0
Chloroethane (mg/L) NA Daughter product of DCA or VC under reducing conditions. 2 0 0
Ethene (mg/L) > 0.01 mg/L Daughter product of VC/ethene. : 2 2 2
Ethane (mg/L) ) > 0.01 mg/L Daughter product of VC/ethene. 2 0 0
Ethene (mg/L) > 0.1 mg/L Daughter product of VC/ethene. 3 0 3
Ethane (mg/L) > 0.1 mg/L Daughter product of VC/ethene. 3 0 0

SCORE: 18 19

INTERPRETATION (15 to 20): ADEQUATE EVIDENCE FOR
: ANAEROBIC BIODEGRADATION OF
CHLORINATED ORGANICS

" See Table 2.3 in Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water , EPA/600/R-98/128.
“ Points awarded only when 50 percent or more of results for a particular parameter for the wells indicated were at the preferred concentration.
NA = Not applicable.



TABLE 3-7
September 2007 - Site Parameters to Screen for Anaerobic Biodegradation Processes in the Shallow and Deep Aquifer in Area 2
OMC Plant 2

Preferred Non-Elevated VOC Area’ Highest VOC Area in Shallow* Highest VOC Area in Deep’

Concentration Number of Number of

Indicating Frequency Range in Frequency Range in Samples in Frequency Range in Samples in

Anaerobic of Concentration of Concentration Preferred of Concentration Preferred
Analysis : Biodegradation* Detection {mg/L) Detection (mg/L) Range Detection (mg/L) Range
Oxygen(mg/L) <0.5mg/L 12/12 -0.7 4.9 6/6 0.33 6.49 1 5/5 0.12 19.10 3
Nitrate (mg/L) <1 mg/L 2/12 ND 0.31 5/6 ND 4.4 4 5/5 ND 0.32 5
Iron Il (mg/L) > 1 mg/L 12/12 0.304 23 2/6 ND 1.5 1 5/5 3.65 4.81 5
Sulfate (mg/L) <20 mg/L 12/12 1.4 710 6/6 35 120 0 5/5 3.7 200 1
Sulfide (mg/L) >1mg/L 112 ND 1.4 0/6° ND ND 0 0/5 ND ND 0
Methane (mg/L) > 0.5 mg/L 12/12 0.0081 6.3 5/6 ND 0.7 0 5/5 0.057 1.6 1
Oxidation Reduction Potentiaf* (mV) <-100 mv 12/12 -80 -164.4 6/6 -37 393.5 0 5/5 -90.1 -161.2 4

- pH 5<pH<9 12/12 6.62 7.69 6/6 6.28 7.60 6 5/5 6.72 7.29 5

TOC (mg/L) > 20 mg/L 12/12 2.7 23 6/6 0.92 7.7 0 5/5 2.9 8.3 0
Temperature (degrees Celsius) >20C 12/12 14.72 23.28 6/6 16.85 | 23.78 4 5/5 13.72 | 17.71 0
Alkalinity (mg/L) > 2x background 12/12 250 670 6/6 230 430 0 5/5 290 440 0
Chioride {mg/L) > 2x background 12/12 2.4 2000 /6 5.2 71 0 5I5 89 460 0.
BTEX (mg/L) . >0.1 mg/L 12/12 ND 0.01 0/6 ND ND 0 0/5 ND ND 0
Tetrachloroethene (mg/L) NA 0/12 ND ND 0/6 ND ND NA 0/5 ND ND NA
Trichloroethene (mg/L) NA 1/12 ND 0.0042 6/6 0.038 1.9 NA 2/5 ND 150 NA
cis-1,2-dichloroethene (mg/L) NA 7112 ND 120 6/6 0.018 3.7 NA 4/5 ND 73 NA
trans-1,2-dichloroethene (mg/L) NA 4/12 ND 0.54 4/6 ND 0.016 NA 2/5 ND 0.31 NA
Vinyl chloride (mg/L) NA 9/12 ND 21 2/6 ND 0.61 NA 4/5 'ND 1.4 NA
1,1,1-trichloroethane (mg/L) NA 112 ND 0.00043 0/6 ND ND NA 0/5 ND ND NA
1,1-dichloroethane (mg/L) NA 3/12 ND 0.15 0/6 ND ND NA 1/5 ND [0.00026 NA
Chloroethane (mg/L) NA 0/12 ND ND 0/6 ND ND NA 0/5 ND ND NA
Ethene (mg/L) >0.01 mg/L 10/12 ND 0.13 1/6 ND 0.00096 0 5/5 0.0034 | 0.32 3
Ethane (mg/L) . > (.01 mg/L 3/12 ND 0.0026 1/6 ND 0.017 1 2/5 ND 0.0013 0

"Results from shallow monitoring wells where TCE was not detected. Monitoring wells MW-500S, MW-506S, MW-507S, MW-508S, MW-3S.

'Results from deep monitorina wells where TCE was not detected. Monitoring wells MW-500D. MW-506D, MW-507D, MW-508D. W-6, W-7, MW-3D.
2 Results from monitoring wells MW-504S, MW-511S, MW-523S, MW-524S, MW-525S, MW-526S

3 Results from monitoring wells MW-504D, MW-511D, MW-523D, MW-525D, MW-526D

“See Table 2.3 in Technical Protocol for Evaluating Natural Attenuation of Chiorinated Solvents in Ground Water, EPA/600/R-98/128.

ND = Not Detected

NA = Not Applicable

BTEX concentration is the sum of the detected concentrations only.
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TABLE 3-8
September 2007 - Screening for Anaerobic Biodegradation Processes and Interpretation of Screening Results in Area 2
OMC Plant 2 :
Preferred Concentration Points Awarded Points Awarded
Indicating Anaerobic for Shallow for Deep
Analysis Biodegradation' Interpretation’ Value' Aquifer? Aquifer'?

Oxygen (mg/L) <0.5mglLt . Tolerated, suppresses the reductive pathway at higher concentrations. 3 0 3
Oxygen (mg/L) > 5 mg/L Not tolerated, however, VC may be oxidized aerobically. -3 0 0
Nitrate (mg/L) <1 mg/L At higher concentrations, may compete with reductive pathway. 2 2 2
Iron |l >1mg/L Reductive pathway possible; VC may be oxidized under Fe (lll)-reducing 3 0 3

conditions.
Sulfate (mg/L) <20 mg/L At higher concentrations, may compete with reductive pathway. 2 0 0
Sulfide (mg/L) >1mg/L Reductive pathway possible. 3 0 0
Methane (mg/L) < 0.5 mg/L VC oxidizes. 0 0 0
Methane (mg/L) >0.5mglL Ultimate reductive daughter product, VC accumulates. 3 0 0
Oxidation Reduction Potential (mV) <50 mV Reductive pathway possible. 1 1 1
Oxidation Reduction Potential (mV) <-100 mV Reductive pathway likely. 2 0 2
pH 5<pH<9 Optimal range for reductive pathway. 0 0 0
pH 5>pH>9 Outside optimal range forreductive pathway. -2 0 0
TOC (mg/L) - > 20 mg/L Carbon and energy source; drives dechlorination; can be natural or 2 0 0

anthropogenic.
Temperature (degrees Celsius) >20C At T .20C, biochemical process is accelerated. 1 1 0
Alkalinity (mg/L) > 2x background Results from interaction between CO, and aquifer materials. 1 0 0
Chloride (mg/L) > 2x background Daughter product of organic chlorine. 2 0 0
BTEX (mg/L) >0.1mg/L Carbon and energy source; drives dechlorination. 2 0 0
Tetrachloroethene (mg/L) NA Material released. 0 0 0
Trichloroethene (mg/L) NA Material released. 0 0 0
Trichloroethene (mg/L) NA Daughter product of PCE. 2 0 0
Dichloroethene (mg/L) NA Daughter product of TCE; If cis is > 80% of total DCE it is likely a daughter 2 2 2

product, 1,1DCE can be chemical reaction product of TCA.
Vinyl chloride (mg/L) NA Daughter product of DCE. 2 0 2
1,1,1-trichloroethane (mg/L) NA Material released. 0 0 0
1,1-dichloroethane (mg/L} NA ) Daughter product of TCA under reducing conditions. 2 0 0
Chloroethane (mg/L) NA Daughter product of DCA or VC under reducing conditions. 2 0 0
Ethene (mg/L) > 0.01 mg/L Daughter product of VC/ethene. 2 0 2
Ethane (mg/L) > 0.01 mg/L. Daughter product of VC/ethene. 2 0 0
Ethene (mg/L) > 0.1 mg/L Daughter product of VC/ethene. 3 0 0
Ethane (mg/L) > 0.1 mg/L _ Daughter product of VC/ethene. 3 0 0

SCORE: 6 17
INTERPRETATION (6 to 14): LIMITED EVIDENCE FOR

ANAEROBIC BIODEGRADATION OF -
CHLORINATED ORGANICS
INTERPRETATION (15 to 20): ADEQUATE EVIDENCE FOR

ANAEROBIC BIODEGRADATION OF
CHLORINATED ORGANICS

" See Table 2.3 in Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water , EPA/600/R-98/128.
“ Points awarded only when 50 percent or more of results for a particular parameter for the wells indicated were at the preferred concentration.
NA = Not applicable. )



TABLE 3-9
September 2007 - Site Parameters to Screen for Anaerobic Biodegradation Processes in the Shallow and Deep Aquifer in Area 4
OMC Plant 2

Preferred Non-Elevated VOC Area’ Highest VOC Area in Shallow* Highest VOC Area in Deep’

Concentration : Number of Number of

Indicating Frequency Range in Frequency Range in Samples in Frequency Range in Samples in

Anaerobic of Concentration of Concentration Preferred of Concentration Preferred
Analysis Biodegradation* Detection {mg/L) Detection (mg/L) Range Detection {mg/L} Range
Oxygen(mg/L) < 0.5 mglL 13/13 947 4.9 5/5 0.17 1.05 1 313 0.18 | 0.27 3
Nitrate (mg/L) <1mg/L 5/13 ND 0.76 4/6 ND 13 4 2/6 ND 0.31 6
Iron Il (mg/L) >1mgit 13/13 1.68 5.87 3/6 ND 1.35 1 6/6 4.47 13 6
Sulfate (mg/L) <20 mg/L 13/13 1.3 92 6/6 44 130 0 6/6 1.3 1200 2
Sulfide (mg/L) > 1 mg/L 3/13 ND 1.8 0/6 ND ND 0 1/6 ND 2.6 1
Methane (mg/L) > 0.5 mg/L 13/13 0.0039 6.3 6/6 0.022 1.1 1 6/6 0.022 1.2 1
Oxidation Reduction Potentiaf (mV) < -100 mV 13/13 -154.2 -15.1 6/6 -300 150.9 1 6/6 -308.0 | -103.3 6
pH 5<pH<9 13/13 6.62 7.69 6/6 6.8. 7.04 6 6/6 6.99 7.24 6
TOC (mg/L) > 20 mg/L 10/13 ND 46 6/6 2.9 8.9 0 6/6 5.1 610 3
Temperature (degrees Celsius) >20C 13/13 13.94 23.11 6/6 17.02 | 26.24 3 6/6 14.7 17.96 0
Alkalinity (mg/L) > 2x background 13/13 270 1400 6/6 300 430 0 6/6 370 | 1700 0
Chloride (mg/L) > 2x background 13/13 1.2 2400 6/6 13 140 0 6/6 110 310 0
BTEX (mg/L) > 0.1 mg/L 4/13 ND 467.9 0/6 ND ND 0 1/6 ND 0.59 1
Tetrachloroethene (mg/L) NA 0/13 ND ND 0/6 ND ND NA 0/6 ND ND NA
Trichloroethene (mg/L) NA 0/13 ND ND 5/6 ND 0.89 NA 1/6 ND 0.15 NA
cis-1,2-dichloroethene (mgfL) NA 5/13 ND 0.36 616 0.018 28 NA 6/6 0.12 120 NA
trans-1,2-dichloroethene (mg/L) NA 1/13 ND 0.0007 4/6 ND 0.013 NA 2/6 ND 0.094 NA
Viny! chioride (mg/L) NA 7/15 ND 0.33 6/6 0.013 3.3 NA 6/6 0.38 13 NA
1,1,1-trichloroethane (mg/L) NA 0/13 ND ND 0/6 ND ND NA 0/6 ND ND NA
1,1-dichloroethane (mg/L) NA 2/13 ND 0.00092 3/6 ND 0.011 NA 0/6 ND ND NA
Chloroethane (mg/L) NA 0/13 ND ND 0/6 ND ND NA 0/6 ND ND NA
Ethene (mg/L) >0.01 mg/L 9/13 ND 1.2 5/6 ND 0.013 1 5/6 ND 0.73 4
Ethane (mg/L) > 0.01 mg/L 7/13 ND 1.0036 5/6 ND 0.049 4 5/6 ND 0.068 1

"Results from shallow monitoring wells where TCE was not detected. Monitoring wells MW-507S, MW-513S, MW-5158, MW-516S, MW-3S, MW-530S
'Results from deep monitoring wells where TCE was not detected. Monitorina wells MW-507D, MW-513D, MW-515D, MW-516D, MW-3D. W-4, MW-530D

2Results from monitoring wells MW-11S, MW-512S, MW-514S, MW-527S, MW-528S, MW-529S
% Results from monitoring welis MW-11D, MW-512D, MW-514D, MW-527D, MW-528D, MW-529D

“See Table 2.3 in Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water, EPA/600/R-98/128.

ND = Not Detected
NA = Not Applicable

BTEX concentration is the sum of the detected concentrations only.



TABLE 3-10
September 2007 - Screening for Anaerobic Biodegradation Processes and Interpretation of Screening Results in Area 4
OMC Plant 2 .
Preferred Concentration Points Awarded Points Awarded
Indicating Anaerobic for Shallow for Deep
Analysis Biodegradation' Interpretation’ Value' Aquifer'? Aquifer"?
Oxygen (mg/L) <0.5mg/L Tolerated, suppresses the reductive pathway at higher concentrations. 3 0 3
Oxygen {mg/L) >5mg/L Not tolerated, however, VC may be oxidized aerobically. -3 0 0
Nitrate (mg/L) <1 mg/L At higher concentrations, may compete with reductive pathway. 2 2 2
Iron 1l >1mg/L Reductive pathway possible; VC may be oxidized under Fe (lll)-reducing 3 0 3
conditions.
Sulfate (mg/L) <20 mg/L At higher concentrations, may compete with reductive pathway. 2 0 0
Sulfide (mg/L) > 1mg/L Reductive pathway possible. 3 0 0
Methane (mg/L) <0.5mg/L VC oxidizes. 0 0 0
Methane (mg/L) > 0.5 mg/L Ultimate reductive daughter product, VC accumulates. 3 0 0
Oxidation Reduction Potential (mV) <50 mv Reductive pathway possible. 1 1 1
Oxidation Reduction Potential (mV) <-100 mV Reductive pathway likely. 2 0 2
pH 5<pH<9 Optimal range for reductive pathway. 0 0 0
pH 5>pH>9 Outside optimal range for reductive pathway. -2 0 0
TOC (mg/L) > 20 mg/L Carbon and energy source; drives dechlorination; can be natural or 2 0 2
anthropogenic.
Temperature (degrees Celsius) >20C At T .20C, biochemical process is accelerated. 1 1 0
Alkalinity (mg/L) > 2x background Resuits from interaction between CO, and aquifer materials. 1 0 0
Chloride (mg/L) > 2x background Daughter product of organic chlorine. 2 0 0
BTEX (mg/L) > 0.1 mg/L Carbon and energy source; drives dechlorination. 2 0 0
Tetrachloroethene (mg/L) NA Material released. i 0 0 0
Trichloroethene (mg/L) NA Material released. 0 0 0
-Trichloroethene (mg/L) NA Daughter product of PCE. 2 0 0
Dichloroethene (mg/L) NA Daughter product of TCE; If cis is > 80% of total DCE it is likely a daughter 2 2 2
product, 1,1DCE can be chemical reaction product of TCA.
Vinyl chloride (mg/L) NA Daughter product of DCE. 2 2 2
1,1,1-trichloroethane (mg/L) NA Material released. 0 0 0
1,1-dichloroethane (mg/L) NA Daughter product of TCA under reducing conditions. 2 2 0
Chloroethane (mg/L) NA Daughter product of DCA or VC under reducing conditions. 2 0 0
- Ethene (mg/L) > 0.01 mg/L Daughter product of VC/ethene. 2 0 2
Ethane (mg/L) > 0.01 mg/L Daughter product of VCl/ethene. 2 2 0
Ethene (mg/L) . > 0.1 mg/L Daughter product of VCl/ethene. 3 0 3
Ethane (mg/L) >0.1mg/L Daughter product of VCl/ethene. 3 0 0
SCORE: 12 22
INTERPRETATION (6 to 14): LIMITED EVIDENCE FOR

ANAEROBIC BIODEGRADATION OF

CHLORINATED ORGANICS
INTERPRETATION (>20): STRONG EVIDENCE FOR

ANAEROBIC BIODEGRADATION OF
CHLORINATED SOLVENTS

" See Table 2.3 in Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water , EPA/600/R-98/128.
“ Points awarded only when 50 percent or more of results for a particular parameter for the wells ir_'ndicated were at the preferred concentration.
NA = Not applicable.




TABLE 3-11
Site Parameters to Screen for Anaerabic Biodegradation Processes in the Shallow and Deep Aquifer in Area 5
OMC Plant 2

Preferred Non-Elevated VOC Area’ Highest VOC Area in Shallow Highest VOC Area in Deep’

Concentration _ Number of Number of

Indicating Frequency Range in Frequency Range in Samples in Frequency Range in Samples in

Anaerobic of Concentration of Concentration Preferred of Concentration Preferred
Analysis Biodegradation* Detection {mg/L) Detection (mg/L) Range Detection {mg/L) Range
Oxygen (mgiL) <0.5mglL 11711 0.12 43 6/6 0.01 1.76 2 777 028 155 6
Nitrate (mg/L) <1 mgl/L 912 ND 0.32 2/6 ND 0.4 6 47 ND 1.7 6
Iron i (mg/L) > 1 mg/L 12/12 ND 15.8 6/6 24 23 6 777 6.06 52 7 .
Sulfate (mg/L) <20 mg/L 12112 1.7 430 6/6 46 710 4 07 20 1100 0
Sulfide (mg/L) > 1 mglL 0/12 ND ND 2/8. ND 1.2 2 T ND 12 1
Methane (mg/L) > 0.5 mg/L 12/12 0.009 3.1 6/6 0.13 2.2 5 Y4 14 1.2 4
Oxidation Reduction Potentiaf (mV) <-100 mvV 12/12 -84.9 -160 6/6 -80 -229.3 4 Y4 -86.3 -173.0 5
pH 5<pH<g 12/12 6.57 7.51 6/6 6.8 7.18 6 77 6.57 7.14 7
TOC (mg/L) >20 mg/L 11112 ND 11 6/6 37 29 1 7 29 7.8 0
Temperature (degrees Celsius) >20C 12/12 8.89 13.2 6/6 1857 2013 1 i 13.83 1526 0
Alkalinity (mg/L}) > 2x background 12/12 270 470 6/6 410 510 0 77 360 470 0
Chloride (mg/L) > 2x background 12/12 28 370 6/6 88 370 0 mn 140 450 1
BTEX (mg/L) - >0.1 mg/L 112 ND 0.00026 o’ ND ND 0 o7 ND ND 0
Tetrachloroethene (mg/L) NA 0/12 ND ND 0/6 ND ND NA’ 07 ND ND NA7
Trichloroethene {mg/L) NA 0/12 ND ND 2/6 ND  0.0042 NA7 a7 ND 100 NA7
cis-1,2-dichloroethene (mg/L) NA 7/12 ND 1.4 116 ND 0.3 NA7 7 6.3 120 NA7
trans-1,2-dichloroethene (mg/L) NA 212 ND® 0.0029 0/6 ND ND NA’ a7 ND 0.54 NA7
Vinyl chloride (mg/L) NA 8/12 ND 0.89 516 ND 15 NA’ 7 0.96 21 NA7
1,1,1-trichloroethane (mg/L) NA 112 ND 0.0006 1/6 ND - 0.0004 NA’ 0/7 ND ND NA’
1,1-dichloroethane (mg/L) NA 8/12 ND® 0.023 316 ND  0.0021 NA7 0/7 ND ND NA7
Chloroethane (mg/L) NA 2/12 ND 0.61 1/6 ND 0.005 NA7 o7 ND ND NA7
Ethene (mg/L) >0.01 mg/L 6/12 ND 1.2 6/6 0.0018 0.18 4 m 0.0072 0.34 6
Ethane (mg/L) > 0.01 mg/L 7112 ND 0.05 5/6 ND 0.16 4 a7 ND  0.029 1

'Resuits from shallow monitoring wells where TCE was not detected. Monitoring wells MW-502S, MW-513S, MW-519S

'Results from deep monitoring wells where TCE was not detected. Monitoring wells MW-502D, MW-513D. MW-519D. W-9, W-10, W-11. W-12
2Results from monitoring wells MW-505S, MW-506S, MW-518S, MW-520S, MW-521S, MW-522S

3 Results from monitoring wells MW-503D, MW-505D, MW-506D, MW-518D, MW-520D, MW-521D, MW-522D
“See Table 2.3 in Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water, EPA/600/R-98/128.

ND = Not Detected
NA = Not Applicable

BTEX concentration is the sum of the detected concentrations only.



TABLE 3-12
September 2007 - Screening for Anaerobic Biodegradation Processes and Interpretation of Screening Results in Area 5
OMC Plant 2
Preferred Concentration Points Awarded Points Awarded
Indicating Anaerobic for Shallow for Deep
Analysis Biodegradation’ Interpretation’ . Value' Aquifer'? Aquifer*?

Oxygen (mg/L) <0.5mg/L Tolerated, suppresses the reductive pathway at higher concentrations. 3 0 3
Oxygen (mg/L) >5mg/L Not tolerated, however, VC may be oxidized aerobically. -3 0 0
Nitrate (mg/L) <1 mg/L At higher concentrations, may compete with reductive pathway. 2 2 2
Iron Il > 1 mglL Reductive pathway possible; VC may be oxidized under Fe (lll)-reducing 3 3 3

conditions.
Sulfate (mg/L) <20 mg/L At higher concentrations, may compete with reductive pathway. 2 2 0
Sulfide (mg/L) >1mg/L Reductive pathway possible. 3 0 0
Methane (mg/L) <0.5mg/L VC oxidizes. _ 0 0 0
Methane (mg/L) > 0.5 mg/L Ultimate reductive daughter product, VC accumulates. 3 3 3
Oxidation Reduction Potential (mV}) <50 mv Reductive pathway possible. 1 0 0
Oxidation Reduction Potential (mV) <-100mV Reductive pathway likely. 2 2 2
pH 5<pH<9 ' Optimal range for reductive pathway. 0 0 0
pH 5>pH>9 Outside optimal range for reductive pathway. -2 0 0
TOC (mgfL) > 20 mg/L Carbon and energy source; drives dechlorination; can be natura! or 2 0 0

anthropogenic.
Temperature (degrees Celsius) >20C At T .20C, biochemical process is accelerated. 1 0 0
Alkalinity (mg/L) > 2x background Results from interaction between CO, and aquifer materials. 1 0 0
Chioride (mg/L) > 2x background Daughter product of organic chlorine. 2 0 0
BTEX (mg/L) > 0.1 mg/L Carbon and energy source; drives dechlorination. 2 0 0
Tetrachloroethene (mg/L.) NA Material released. 0 0 0
Trichloroethene (mg/L) NA Material released. 0 0 0
Trichloroethene (mg/L) NA Daughter product of PCE. 2 0 0
Dichloroethene (mg/L) NA Daughter product of TCE; If cis is > 80% of total DCE it is likely a daughter 2 0 2

product, 1,1DCE can be chemical reaction product of TCA.
Vinyl chloride (mg/L) NA - Daughter product of DCE. 2 2 2
1,1,1-trichloroethane (mg/L) NA Material released. 0 0 0
1,1-dichloroethane (mg/L) NA Daughter product of TCA under reducing conditions. 2 0 0
Chloroethane (mg/L) NA Daughter product of DCA or VC under reducing conditions. 2 0 0
Ethene (mg/L) > 0.01 mg/L. Daughter product of VC/ethene. 2 2 2
Ethane (mg/L) >0.01 mg/L Daughter product of VC/ethene. 2 2 0
Ethene (mg/L) > 0.1 mg/L Daughter product of VC/ethene. 3 0 0
Ethane (mg/L) > 0.1 mg/L Daughter product of VC/ethene. 3 0 0

SCORE: 18 19
INTERPRETATION (6 to 14): LIMITED EVIDENCE FOR

ANAEROBIC BIODEGRADATION OF

CHLORINATED ORGANICS
INTERPRETATION (15 to 20): ADEQUATE EVIDENCE FOR

ANAEROBIC BIODEGRADATION OF
CHLORINATED ORGANICS

' See Table 2.3 in Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water , EPA/600/R-98/128.
“ Points awarded only when 50 percent or more of results for a particular paramster for the wells indicated were at the preferred concentration.
NA = Not applicable.




TABLE 441
Source and Plume Data Used in BICHLOR Modeling
OMC Plant 2

Concentration Data

Source Thickness Distance

Source in Saturated Zone from Source TCE cis-1,2-DCE vC
Area  Width (ft) (ft) (ft) Location {mg/L) (mgiL) (mg/L) Notes®
2 100 15 0 MW-523D 210 70 0.57 Concentrations of cis-1,2-DCE and VC included in
the source because of the DNAPL in the area
100 MW-525D 78 5 0.790  Location may be near DNAPL so TCE
: concentration may be biased high.
300 MW-511D 0.034 0.0089 0.051
4 10 15 0 MW-529S 0.830 2.0 0.850
150 MW-5278 0.73 0.54 0.49
450 MW-516S  <0.0005 <0.0005 <0.0005
5 300 15 0 44 Based on maximum TCE concentration observed
in MW-520D of 44 mg/L
100 MW-522D 23 9.3 0.2
200 MW-521D 1.1 8.5 3.1
400 Mw-510D  0.00012 0.00072 0.00031
600 MW-513D  0.0011 0.0007 0.00045

#Concentrations based on analytical results from February 2007 baseline sampling unless otherwise noted

ft — feet
mg/L — milligrams per liter
VC - vinyl chloride




TABLE 4-2
BIOCHLOR Input Parameters
OMC Plant 2

Input Value Source
1. Advection Data
Hydraulic Conductivity (K) _
Area 2 0.0043 cm/sec Based on the geometric mean of hydraulic
Area 4 0.031 cm/sec conductivities estimated from in situ hydraulic
) testing during R! for monitoring wells in each
Area 5 0.0054 cm/sec area. :
Hydraulic Gradient (i)
Area 2 0.0011 ft/ft Based on the calculated hydraulic gradients for
0.0038 fuft each area from water levels collected in
Area 4 February 2007.
Area 5 0.0013 fuit
Effective Porosity (n) 0.3 Effective porosity assumed to be average
saturated total porosity of the aquifer materials
measured during the R! '
2. Dispersion Data
Alpha (x)
Area 2 (length = 600 ft) 19.8 ft Calculated using BIOCHLOR Option 3
Area 4 (length = 400 ft) 16.2 ft - (modified Xu & Eckstein) for an estimated
: ' plume length in feet®
Area 5 (length = 1000 ft) 249 ft
Alpha y/alpha x 0.10 BIOCHLOR default®
Alpha z/alpha x 1.E-99 BIOCHLOR default®
3. Adsorption Data )
Soil Bulk Density (rho) 1.45 kg/L Based on an average density measured for
site soil during RI.
Fraction Organic Carbon (foc) Average total organic carbon (TOC) measured
Shallow Zone 0.00115 for the aquifer materials during the RI
Deep Zone 0.00097
Partition Coefficient (Koc)
TCE 166 L/Kg Literature values used in the evaluation of fate
cis-1,2-DCE 35.5 Lkg and transport of CVOCs in the RIP
ve 18.6 L/kg
4. Biotransformation Data
Zone 1 half-life (yrs)
TCE See Table 3 Determined based on an iterative process that
is-1 2-DCE resulted in the best match between observed
oS-, concentrations of TCE, cis-1,2-DCE and VC
vC data to model results along centerline flowpath.
5. General Data
Simulation Time 30 yr Time from potential release start date (1977) to

current 2007 field data used for calibration.

“BIOCHLOR Natural Attenuation Decision Support System User's Manual (Aziz et al., 1998)
®Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites (USEPA, 2002)




TABLE 4-3

Resulting Half-Lives

OMC Plant 2

Modeled Half Lives (yr) Typical Half Lives (yr)
Compound Area 2 Area 4 Area 5 Aziz® USEPA" Howard®
TCE 1.0 0.15 0.7 - 0.77t0 139 0.047t02.3 0.27t04.5
cis-1,2-DCE 0.3 ~0.08 1.0 02110 3.9 NA 0.27to 4.5
VC 0.6 0.06 0.6 0.27t058 0.033tono 0.31t02.0
degradation

NA — Not available
4Aziz et al. 2000
PUSEPA 1999
“‘Howard et al. 1991
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